Google 


This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world’s books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that’s often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book’s long journey from the 
publisher to a library and finally to you. 


Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non- commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google’s system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google “watermark” you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can’t offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book’s appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 


About Google Book Search 


Google’s mission is to organize the world’s information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world’s books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 


at jhttp : //books . qooqle . com/ 




I 


Digitized by Google 




Digitized by Google 




Digitized by Google 




i 


Digitized by Google 




Digitized by Google 



Digitized by Google 



WORKS BY T. TATE, 

MATHEMATICAL MASTER OF THE NATIONAL SOCIETY’S TRAINING COLLEGE, 
BATTERSEA. 


EXERCISES ON MECHANICS AND NATURAL PHILO- 
SOPHY ; or, an easy Introduction to Engineering. New Edition. 
Price 2s. cloth. 

“A very valuable practical work.” — Lady's and Gentleman's Diary. 
“ It meets a real want in the literature of Engineering.** — Mechanics' 
Magazine. 

FIRST PRINCIPLES OF ARITHMETIC. New Edition. 

“ A simple and concise exposition of the rationale of the Rules of 
Arithmetic.** — The Spectator . 

“ ... Teachers of Arithmetic should buy the book for their own sakes. ” 
— The Athenaum. 

ALGEBRA MADE EASY. Price 2s. cloth. 

« . . . Fulfils its title.** — Railway Chronicle. 

<< We have not seen a book better calculated to lead to the study of 
this important branch of education.*’ — The Builder . 

Longman & Co. : London. 

TREATISE ON FACTORIAL ANALYSIS. Price 4s. G. Bell, 
186. Fleet Street, London, 

“ Many of the results in the work are new. .... Known theorems, 
too, are deduced with great beauty and simplicity.” — Mechanics' 
Magazine. 

“ We recommend to the attention of our friends, Mr. Tate’s elegant 
little work.** — Mathematician. 

SHORTLY WILL BE PUBLISHED, 

By the same Author , 

PRINCIPLES OF GEOMETRY, MENSURATION, AND 
TRIGONOMETRY : containing familiar Demonstrations and 
Illustrations of the most important Propositions in Euclid’s Elements"; 
Proofs of the useful Rules and Formulas in Mensuration and Trigo- 
nometry, with their application to the Solution of Practical Problems 
in Measurement, Surveying, and Railway Engineering. 

A 

Digitized by Google 



Digitized by Google 



FIRST PRINCIPLES OF ARITHMETIC. 


A 9 


Digitized by Google 



London : 

Spotttswoodb and Shaw, 
New. street- Square. 


Digitized by Google 



A 


TREATISE 


ON XHK 

FIRST PRINCIPLES OF ARITHMETIC, 


AFTER THB METHOD OF PESTALOZZI ! 

WITH 

Numerous Examples in all the essential Rules; . . 

ORIGINAL AND PRACTICAL METHOD 8 FOR CONSTRUCTING QUESTIONS^ 

AND " 

A NEW FORM FOR THE EXTRACTION OF THE CUBE ROOT* 




DESIGNED FOR THE USE OF 


TEACHERS AND MONITORS IN ELEMENTARY SCHOOLS. 


BY 


THOMAS TATE, 


MATHEMATICAL MASTER OF THE NATIONAL SOCIETY’S TRAINING COLLEGE* 


BATTERSEA ; 

AUTHOR OF u EXERCISES IN ARITHMETIC,” PUBLISHED UNDER THE SANCTION OF 
THE COMMITTEE OF COUNCIL ON EDUCATION; 

A TREATISE ON “ FACTORIAL ANALYSIS, WITH THB SUMMATION OF SERIES,” 
ETC. 


SECOND EDITION, 

WITH ADDITIONS AND IMPROVEMENTS. 


LONDON: 

LONGMAN, BROWN, GREEN; AND LONGMANS, 

PATERNOSTER-ROW. 

1847. 


Digitized by Google 



Digitized by Google 



TO 


THE REV. THOMAS JACKSON, A.M. 

PRINCIPAL 

OP THE NATIONAL SOCIETY^ TRAINING COLLEGE, 
BATTERSEA, 

AS 

A TRIBUTE OF ESTEEM FOR HIS GREAT ZBAL III PROMOTING 
INTELLECTUAL METHODS OF EDUCATION, 

AND AS 

A TOKEN OF GRATITUDE FOR MANT PERSONAL FAVOUR8, 

THIS TREATISE 

ON 

THE FIRST PRINCIPLES OF ARITHMETIC 
is 

&£&&&&, 

BT 

HI8 MUCH OBLIGED AND M08T OBEDIENT SERVANT, 

THOMAS TATE. 


Digitized by Google 



Digitized by Google 



PREFACE. 


This little work is intended to supply Teachers and Monitors 
ofElementary Schools, with simple and concise, yet sufficiently 
complete, demonstrations of the most useful Rules of Arith- 
metic. The rules follow each other in a logical order, no 
process being required in any of the questions proposed, before 
the rationale of such processes has been'shown. Whilst the 
consideration of abstract principles has not been neglected, 
the methods of proof are strictly synthetic, and always, in the 
first instance, addressed to the perceptive faculties of the 
child. The teacher will observe, that the demonstrations of 
the rules should always be gone over, on the black board, 
before any examples upon them are given. 

If a certain mechanical expertness in figures be regarded as 
an end, irrespective of the means by which it is attained, it 
must be acknowledged that the shortest and easiest way of 
teaching is by the dogmatic method ; but if, on the contrary, 

. we consider the study of Arithmetic from first principles as 
an important agent of mental culture, and as forming the 
basis of a higher education, — then the superiority of the 
intellectual, or demonstrative, method must be admitted by 
every right-minded educator. 

As some acquaintance with multiplication and division is 
necessary to a thorough comprehension of numeration, there 
are certain elementary operations and properties of numbers 
given at the commencement of the work. A due attention 
to the exercises on Numeration will render many of the 
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subsequent demonstrations comparatively easy. The plan of 
teaching the compound with, what are called, the simple 
rules, — besides giving a simplicity, consistency, and beauty 
to the subject — has the powerful claim of utility to recom- 
mend it ; for, in the present condition of society, it is too 
often found that the children of the poor have to leave school 
before they have gone through the four rules of abstract 
numbers, which are certainly less useful, in the business of 
life, than easy calculations relative to money, weights, and 
measures. The methods of solving questions in Rule of 
Three are simple, and strictly demonstrative, and therefore 
highly calculated to interest the mind of young persons. 
The Author considers that the methods which he has given 
for the constructing of Questions possess a decidedly prac- 
tical value ; for whilst the tests of accuracy are strict, and 
easy of application, the methods of construction are simple 
and expeditious. The form given for the extraction of the 
Cube Root is easy and practical 

While the pupil is going on with slate arithmetic, it is 
desirable that he should be exercised in the most useful forms 
of mental calculation, according to the method explained and 
illustrated in the “ Exercises in Arithmetic.” # 

Battersea , April , 1847. 

* See also “ Questions in Mental Arithmetic,” by Mr. McLeod. 
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FIRST PRINCIPLES 

OP 

ARITHMETIC. 


PRELIMINARY COURSE OF ARITHMETIC. 

1. Before a pupil is taught the symbols of arithmetic, it is 
desirable that he should understand some of the simpler 
operations of numbers. When he is able to count objects 
as far as twenty, such questions as the following may be 
given : — 

1. (Writing upon the black board three marks and then 
two marks, ||| 1 1), how many are three and two ? 

2. How many are four and three, |||| 1 1 1? 

3. (Holding up 4 fingers of one hand and 2 of the other), 
how many are four and two ? 

4. Take 2 fingers away from 5 fingers, and then, how 
many remain ? 

5. Find by counting your fingers what 5 and 3 make. 

6. Here are 7 boys, and there 3 boys ; how many do they 
make? 

7. Here are 6 boys in this bench ; now if I take 2 away, 
how many will remain ? 

8. Here are 5 balls, and 4 more ; how many do they 

make? 

9. Here are 10 marks ; if I take 3 away, how many will 
be left ? 

10. Let James hold up his 10 fingers, and John 2 fingers ; 
now how many do 10 and 2 make ? 

The teacher should extend these questions until he finds 
his pupils perfectly acquainted with the addition and sub- 
traction of simple units. 
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Symbols and their use . 

2. The sign of addition is -f- or plus ; that of subtraction 
— or minus ; that of multiplication x or multiply ; that of 
division -5- or divide ; and that of equality = or equal. The 
following figures stand for the number of marks placed over 
them : — 


1 11 111 1111 iiiii min mini ilium imiiiii iiimiiii 

0123456 7 8 9 10 


In order to show the connection between these symbols 
and the operations for which they stand, the teacher should 
exhibit such exercises as the following on the black 


board : — 

1- ll+||| = |||||$ 

2+3 » 5. 

3. 111+1111=1111111; 

3 + 4 = 7. 

5 . 11111 - 11 = 111 ; 

5 —2se 3. 


2 . 11+1111 = lllllb 

2+ 4 = 6. 

4 . 11111 + 111 = 11111111 ; 

5 + 3 = 8/ 

I1IIII— llll = II ; 

6—4 =2. 


7. 111+11+1111 = 111111111; 8. ||+|+||| = l|||||; 

3 +2+ 4 = 9. 2+1+3 = 6. 


9. I have 3 pence in one pocket, and 4 pence in the other; 
hoW many have I altogether ? 

Here actually putting the pence down, 

• •• + •••• = ••••••• 

3 + 4 = 7. 

I had 5 shillings, and gave 3 of them away ; how many 
have I left ? Ans. 2s. 

10. A butcher had 9 sheep, and killed 3 of them ; how 

many had he left ? Ans. 6. 

11. Xet John, hold up 5 fingers, Thomas 3, and Andrew 4; 

now how many fingers are there altogether ? Ans. 12. 
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. 12. A boy bought some rice for 3 pence, and an egg for 

2 pence ; how ngmch should he pay altogether ? Ans. 5d. 

13. A person bought some oranges for 6 pence, and some 
pears for 3 pence ; how much should he pay altogether ? 

A ns. 9 d. 

14. I paid 2 pence for barley, 4 pence for meal, 3 pence 

for treacle ; how much did I pay altogether ? A ns. 9 d. 

15. A man had 8 pence and spent 5 pence ; how much 

had he left ? * A ns. 3d. 

16. A girl had 6 pence ; how much should she have left 

after paying 4 pence for a loaf ? * Ans. 2d. 

17. A woman bought some bacon for 9 pence ; what change 
should the shopman give her out of a shilling ? Ans. 3d. 

18. John bad 4 marbles. He won 5, and afterwards lost 

3 ; how many had he then ? Ans. 6. 

19. Add 5 and 5 by counting your fingers. How many 
fives are there in the number of your fingers ? Ans. 2 fives. 

What is the half of the number of your fingers ? Ans. 5. 
If I cut a loaf into two parts and give a boy one of them, 
what part of the loaf will he get ? Ans. One half. 

20. How many twos have I here written ? Ans. 3 twos. 

|| || ||=3 twos, or 6. 

How many twos are there in 6 ? Ans. 3. 

What is the third of 6 ? Ans. 2. 

If I cut an apple into 3 parte, and give a boy one of them, 
what part pf the apple will he get ? Ans.. one-third. 

21. How many threes have I here written. Ans. 4 threes. 

Ill llllll |H = 4 threes, or 12 

How tnany threes are there in 12 ? 

What is the fourth of 12 ? 

22. How many sixes have I here written? 

Hllll 111111 = 2 sixes, or 12. 

How many sixes can be taken out of 12 ? 

What is the half of 12? 

B 2 
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23. Let 3 boys in the first bench hold up each 4 finger*. 
Now how many fours are there ? Ans. 3 fours, or 12. 


3. Multiplication and Division Table . 

SECOND LINE. , 

| (, or 2 ones are 2 ; 
there are 2 ones in 2 ; the half of 2 is 1. 

|| 1 1, or 2 twos are 4 ; 
there are 2 twos in 4 ; the half of 4 is 2. 

HI || l or 2 threes are 6 ; 
there are 2 threes in 6 ; the half of 6 is 3. 

1111 Hit or 2 fours are 8; 
there are 2 fours in 8 ; the half of 8 is 4. 
And so on. 


THIRD LINE. 

| | J, or 3 ones are 3 ; 
there are 3 ones in 3 ; the third of 3 is 1. 

II II 1 t or 3 twos are 6 ; 
there are 3 twos in 6 ; the third of 6 is 2. 

Ill III ||t or 3 threes are 9; 
there are 3 threes in 9 ; the third of 9 is 3. 

1111 llll |||t or 3 fours are 12; 
there are 3 fours in 12 ; the third of 12 is 4» 
And so on. 
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FOURTH LINE. 

| | | |, or 4 ones, are 4 ; 
there are 4 ones in 4 ; the fourth of 4 is 1. 

ii ii ii n> or 4 twos, are 8 ; 
there are 4 twos in 8 ; the fourth of 8 is 2. 

Ill III III |||, or 4 threes, are 12; 
there are 4 threes in 12 ; the fourth of 12 is 3. 

Mil llll Mil HU, or 4 fours, are 16; 
there are 4 fours in 16 ; the fourth of 16 is 4. 

And so on . 

In the same manner the remaining lines of the table may 
be gone through. It is desirable that the multiplication part 
of the table should be understood before the other part is 
attempted. 


Examples in Multiplication and Division of units . 

1. How many legs have 5 cows? Ans. twenty . 

2. How many hands have 6 boys ? Ans. twelve. 

3. How many halfpennies are there in 4 pence ? Ans* 8. 

4. How many farthings are there in 2 pence ? Ans . 8. 

5. „ „ „ „ „ 5 pence? Ans. 20. 

6. „ „ „ „ „ 4 pence ? Ans. 16. 

Ans. thirty. 

Ans. fifty. 


Ans. 17, 
Ans. 23. 

12. How many units are 2 tens, and 4 ? Ans. twenty four. 

13. „ „ „ 4 tens, and 5? Ans. forty five. 

14. „ „ „ 3 tens, and 2 ? Ans. thirty-two. 

15. How many are 2 times 12, and 3 ? Ans. 27. 

B s 


7. How many units are there in 3 tens ? 

8. „ ,, t f „ 5 tens ? 

9. How many are three times 2, and 1 ? 

II II || + |= seven; 
3 times 2 + 1 = 7 

10. How many are 4 times 3, and 5 ? 

11. How many are 5 times 4, and 3 ? 
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16. How many farthings are 2 pence 3 farthings ? Ans . 11. 

17. „ „ „ 3 pence 1 farthing ? Am. 13. 

18. How many pence could I get for 2 shillings ? Ans. 24. 

99 99 99 99 99 3i. ? Am. 36. 

20 * 99 99 99 99 99 4 S. ? , Am. 48. 

21. I bought 3 eggs for 2d. each; how much should I 
pay ? 

Here (actually putting down the price of each egg) two 
pence is the price of one egg, two pence more is the price of 

2 eggs, and two pence more is the price of 3 eggs, that is 

3 times 2 pence = 6 pence. 

22. What should I pay the baker for 2 five-penny loaves ? 

Am. 10 d. 

23. What should you pay the milk-man for 4 pints of 

milk, at 2 pence a pint ? Am. 8 d. 

24. What should I pay for 7 oranges, at 2d. each ? 

Am. 14 d. 

25. Find the cost of 4 loaves, at 5d. each ? Ans. 20 d. 

26. ,, ,, 3 teapots, at Gd. „ ? Ans. 18 d. 

27. „ „ 4 books, at 7s. „ ? 28*. 

28. „ „ 5 chairs, at 3*. „ ? 15$. 

29. „ „ 4 hats, at 3*. „ ? Am. 12s. 

SO. A woman sold 3 ducks for 2 shillings each; how 

much did she receive ? Ans. 6s. 

31. A farmer sold 4 sheep for 2 sovereigns each ; how 

much did he receive ? Ans. 8 sovs. 

32. How many pence in 5 sixpences ? . 30dL 


33. 

99 

99 

99 

6 sixpences ? 

Ans. S6d. 

34. 

99 

99 

99 

3 fourpenny pieces ? 

Ans. 12 d. 

35. 

99 

99 

99 

5 fourpenny pieces ? 

Am. 20d. 

36. 

99 

99 

99 

1*. 3 d. ? 

Ans. 15d. 

37. 

99 

99 

99 

2s. Id. ? 

Ans. 25d. 

38. 

99 

99 

99 

2*. 4 d. ? 

Am. 2Sd. 

39. 

99 

99 

99 

3*. 2d.? 

Ans. 38 d. 

40. 

99 

99 * 

99 

4s. Sd. ? 

Am. 51 d. 

41. 

99 

99 

99 

5s. 4 d.? 

Ans. 64 d. 
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•’ 42. How many days are therein 2 weeks ? Ans. 14 days. 

43. „ „ „ 3 weeks? Ans. 21 days. 

44. „ „ „ 99 2 weeks 5 days ? 

Ans. 19 days. 

• 45. How many feet are there in 2 yards ? Ans. 6 ft. 

46. 99 99 99 99 3 yards ? Ans. Oft. 

47. „ „ „ „ 4 yards? .4/**. 12//. 

48. How many fours are there in 12 ? 

Illl> Mil. Ml, - 3 Mrs. 

49. How many twos are there in 8 ? Ans. 4 twos. 

50. How many threes are there in 15 ? Ans. 5 threes. 

51. How many fives are contained in 20 ? Ans. 4 fives. 

52. How many pence are there in 8 farthings ? Ans. 2d. 

53. „ . „ „ „ 12 farthings? Ans. 3d. 

54. „ „ „ „ 16 farthings? Ans. 4d. 

55. How many oranges at 2d. each can I buy with 6 d. ? 

Ans. 3 ; because 2d. will buy 1 orange, 2d. more will buy 
2 oranges, and 2d. more will buy 3 oranges ; that is, 6d. 
will buy 3 oranges, or as many times as 2 can be taken out 
of 6 so many oranges can I buy. 

56. How many slates at 3c?. each can I buy with 1 2d. ? 

Ans. 4. 

57- How many kites at 5d. each can I buy with 15c?. ? 

Ans. 3. 


58. There are 24 boys in this class ; into how many rows 

of threes could I put you ? Ans. 8. 

59. 3 oranges cost 9c?. ; what is that for each orange ? 

Ans. 3d. 


60. I paid 8 d. for 2 mugs ; how much did I pay for each 


mug i 


61. 4 tops cost 8 d . ; what is the price of one ? 

62. 6 whips cost 18d. ; 

63. 8 books cost 32c?. ; 

64. 7 slates cost 35c?.; 

65. 5 horses cost 20?. ; „ 

66. 4 chairs cost 16*.; „ 

B 4 




Ans. 4 d. 
Ans. 2d. 
Ans. 3d. 
Ans. 4 d. 
Ans. 5d. 
Ans. 41. 
Ans. 4s. 
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67. Divide 6 marbles among 3 boys. Arts. 2 marbles. 
What part of the 6 marbles does each boy receive ? Ans. 
ike third. (Why ?) Because the marbles are divided into 3 
equal portions. 

68. Divide 10 d. between 2 persons ? Ans. 5d. each. 

69. „ 15c?. among 3 persons ? Ans. 5d. each. 

70. 9r 20 d. „ 5 persons ? Ans. 4d. each . 

71. What is the half of 4c?. ? Ans. 2d. 

72. „ half of 6d. ? Ans. 3 d. 

73. „ „ third of 6d. ? Ans. 2d. 

74. „ „ third of 9c?. ? 3c?. 

75. „ „ fourth of 8c?. ? -4ns. 2c?. 

76. There are ten boys in this bench ; what is the fifth 

of this number ? Ans. 2. 

77. How many tens are there in twenty ? Ans. 2 tens. 

78. „ „ „ in thirty ? Ans. 3 tens. 

79. How many shillings are there in 24c?. ? Ans. 2s. 

80. „ „ „ „ 36c?. ? .4ns. 3s. 

81. „ „ „ 60c?. ? Ans. 5s. 

82. How many threes can you take out of 8 ? Ans. 2 
threes and 2 over ; because ill* ill. II = 2 threes and 2. 

83. How many fours can you take out of 11. ? 

Ans. 2 fours-and 3. 

84. How many tens are there in seventeen ? 

Ans. 1 ten and 7* 

85. „ „ „ „ twenty-seven ? 

Ans. 2 tens and 7. 

86. „ „ „ „ forty-two ? 

Ans. 4 tens and 2. 

87. How many pence are there in 9 farthings? Ans. 2\dL 

, „ „ „ 14 farthings? Ans. 3 %d. 


S8. » » 

89. How many shillings in 15c?. ? 

90. „ „ „ 28c?. ? 

91. „ „ „ 39c?.? 

92. How many weeks are there in 14 days ? 

93. » » » 21 days? 


-4ws. Is. 3d 
^4ws. 2s. 4d 
Ans. 3s. 3d 
-<4ws. 2 weeks. 
Ans. 3 weeks. 
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94. How many yards are there in 6 feet? Ans. 2 yards . 

95. „ „ „ „ 12 feet? Ans. 4 yards. 

96. Put 36 counters into 3 equal groups. What opera- 
tion in division does this prove ? 

97. Count a hundred marks in groups of tens. 

Observation . The teacher should extend these questions 

until he finds his pupils thoroughly acquainted with the 
nature of the operations. 


4 . The addition, subtraction, &c. of different combinations 
of numbers form very important exercises. 

1. Two fours and three fours make how many fours ? 

Illi III) + llll llll llll = fivefburs. 

2 fours -f 3 fours = 5 fours. 

2. 4 fives and 3 fives make how many fives ? Ans. 7 fives . 

3. Let 3 boys in the first bench hold up each 10 fingers, 

and let 5 boys in the second bench do the same. Now how 
many tens do 3iens and 5 tens make ? Ans. 8 tens. 

The teacher will see the importance of putting a variety 
of questions like this. 

4. From 5 threes take away 2 threes. Ans. 3 threes. 

Ill III III III III - III III = 3 threes. 

5 threes — 2 threes = 3 threes. 

5. Let 5 boys hold up each 10 fingers. Now if we take 
two of these 5 tens away, how many tens will be left ? Ans. 
3 tens ; that is, 2 tens from 5 tens, and 3 tens remain. 

6. A man had 6 fields, and bought 3 more. How many 
fields had he then ? 

6 fields + 3 fields == 9 fields. 

Precisely in the same way as we have, 

6 tens + 3 tens = 9 tens. 

7. A man had 7 houses, and sold 3 of them; how many 
had he left? 

7 houses — * 3 houses = 4 houses*. 

* s 
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Precisely in the same way as we have, 

7 tens — 3 tens = 4 tens. 

8. How many threes are 4 times 2 threes? 

Here we have 2 threes in each horizontal 
row ; but as there are 4 of these rows, it 
will be readily seen that 2 threes are 
* taken 4 times, that is, 4 times 2 threes 
* ' ' ••• __ 8 threes. Precisely in the same way 

as 4 times 2 tens = 8 tens, or 4 times 2 hundreds = 8 hun- 
dreds, and so on. 

9. What is the fourth of 8 threes ? Ans. 2 threes. 

This is shown by the preceding arrangement of counters. 
In precisely the same way it is shown that the fourth Of 
8 tens is 2 tens, and so on. 

10. Let 3 boys in the first bench, 3 in the second, 3 in 
the third, and 3 in the fourth, each hold up 10 fingers. 
Now how many tens do 4 times 3 tens make ? Ans. 12 tens. 

11. Add 2 tens, 3 tens, and 4 tens together? 

Ans. 9 tens, or 90. 

12. Subtract 3 tens from 7 tens ? r Ans. 4 tens, or 40. 


5. Numeration of Tens and Units . 

1. I am now going to show you how to write concisely 
any large collection of units or ones, by the decimal notation, 
or notation of tens. 

The number of marks, |||||||||| + ||| , are written, 
1 ten +3 units, or 13. 

But 1 ten and 3 make thirteen, therefore 13 may be read 
in two ways; first it is 1 ten and 3 units, second it is thirteen. 

2. The number of marks, |||||||||| |||||||||| + ||lh 

are written, 2 tens, + 4 units, or 24. 

•But 2 tens and 4 units make twenty-four; therefore 24 
may be read in two ways; first it is 2 tens and 4 ones, second 
it is twenty-four. 
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3. Let 4 boys in the first bench each hold up hie IQ 
fingers, and let 1 boy in the second bench hold up 5 fingers. 
Now what shall I write down for the number of fingers ? 
Ans. Put 5 down in the one's place, and 4 in the ten's 
place ; that is, 45. 

You say that this reads 4 tens and 5 units ; but it may 
be read in another way. Ans. It will also read forty-five. 
(Why ?) Because 4 tens snake forty , and 5 ones more 
make forty-five. 

In this manner the teacher may proceed until his pupils 
are perfectly acquainted with the notation of tens and units. 


& Numeration of Hundreds, Tens , and Units. t 

In order to give the pupils an adequate idea of hundreds, 
let the teacher place 10 boys in each bench; then he may 
proceed with the following exercises : — 

1. Let the boys in the first bench hold up all their fingers. 
How many tens have we ? Ans. 10 tens, or 1 hundred. 
Now as there are no. units, I put 0 in the units’ place and 
10 in the tens’ place, thus 100 ; this then will stand for 10 
tens, or 1 hundred. Here the 1, in order to read hundreds, 
is put in the third place. 

2. Let the boys in the two first benches hold up all their 
fingers. Now how many hundreds are there? (Ans. 2 
hundreds.) I therefore write 2 in the third place of figures, 
that is, 200 stands for 2 hundreds. And so on to any 
number of hundreds. 

3. Let the boys in the 3 first benches hold up all their 
fingers, 2 boys in the fourth bench all their fingers, and 1 
boy in the fifth bench 5 of his fingers. Now how many fin- 
gers have we ? Ans. 3 hundreds, 2 tens, and 5 units. 
To write this number, therefore, I put 5 in the units’ place, 
2 in the tens’ place, and 3 in the hundreds’ place, that is, 325. 

But we may also read this in tens. Ans. It will also read 

B 6 
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32 tens , and 5 units . (Why ?) Because the 3 hundreds 
make 30 few*, ararf lAe 2 tens more ma&e 32 tew*. 

Proceeding in this way the teacher may exhibit every 
variety of form that can arise out of the different com-! 
binations of hundreds, tens, and units ; viz., 438, 570, 300, 
207* 

Having explained the decimal notation as far as hundreds, 
the notation of thousands, &C., will follow as an easy in- 
duction. 

The following exercise exhibits one of the most useful 
properties of the decimal notation. 

To resolve Tens into Units , and conversely. 
Commencing, for example, with 6 tens, we have 
6 tens or 60 = sixty 
6 tens -f 1 or 61 = sixty-one 

6 tens ■+■ 2 or 62 = sixty-two 

• • • - 

• • • 

7 tens or 70 = seventy 

7 tens + 1 or 71 = seventy-one 

7 tens -f 2 or 72 s= seventy-two, 

and so on. 

To resolve Hundreds into Tens , and conversely . 

100 = 10 tens 

110 = 10 tens -f 1 ten = 11 tens 

120 s= 10 tens + 2 tens = 12 tens 

• • • 

• • • 

200 = 2 times 10 tens s= 20 tens 

210 = 2 times 10 tens + 1 ten = 21 tens 
• • 

; 300 ss: $ times 10 tens = 30 tens 

310 3 times. 10 tens -f 1 ten = 31 tens 

320 55? 3 times 10 tens 4- 2 tens = 32 tens. 

tmd so on. 

• The Bishop o f fit. Asaph calls these 4 forms, taken in connection 
*ith the fallowing, 47, 20, and £, the eeren varieties of notation. 
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In precisely the same way thousands are converted into 
hundreds, and so on. 

7. The teacher will now have shown how the ten charac- 
ters 0, 1, 2, 3, . . . 9, may be made, by relative position, 
to express any number whatever ; that figures in the first 
right hand place stand for units, in the second place for tens, 
in the third place for hundreds, in the fourth place for 
thousands, and so on ; and that any figure in the tens* place 
is 10 times the value of the same figure in the units’ place, 
any figure in the hundreds’ place is 10 times the value of the 
same figure in the tens’ place, and so on. It will also be under- 
stood that although the cipher 0 has no value in itself, yet it 
serves to affect the relative value of figures. Thus in order 
to express 4 hundreds, all that we have to do is to put 4 in 
the hundreds’ place ; but as we have neither tens, nor units, 
we necessarily affix two noughts. In like manner we have 
6 thousands and fifty expressed by 6050, where the first 
cipher changes the 5 to tens, and the second cipher, remov- 
ing the figure 6 a place to the left, gives it the value of 
thousands instead of hundreds, which it would otherwise 
have. 


EASY QUESTIONS IN THE POUR ELEMENTARY OPERATIONS. 

8 . The teacher should be able to give simple exercises, 
like the following, without the aid of a book containing ques- 
tions with their answers. 


Addition. 

1. Add together 27 marbles and 25 marbles. 


tens, units. tens. units. 

2 7 or + 

2 5 + 

5 2 5 tens + 2 • 


Here the units put together make 12, which are equal to 
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1 ten and 2 units ; we therefore put 2 down in the column 
of units, and carry or reserve the 1 ten to be put to the tens; 
then 2 tens and 2 tens make 4 tens, and the 1 ten, which we 
got out of the units, makes 5 tens. 

2. How many do 34 oranges and 23 oranges make ? 

Ans. 57. 

3. How many do 46 nuts and 38 nuts make ? Ans * 84. 

4. Add together 6s. AdL and 2s. 5d. 
s. d. 

6 4 Here the pence put together make 9c?., and 

2 5 the shillings put together make 8a. 

8 9 

5. Add together 5s. 2d. and 3s. 6d. Ans. 8s. 8 d. 

6. Add together 45. 9c?. and 2s. 7 d. 
s. d. 

4 9 Here Id. and 9c?. make 16c?. Now we have 
2 7 to take the shillings out of 1 6d., which will be 
Is. and 4c?., we therefore put down 4 d. in the 

7 4 column of pence, and reserve the Is. to be put 
to the shillings ; then 2s. and 4s. make 6s.,and the la. which 
we got out of the pence make 7s. 

7. Add together 6s. 7c?., and 2s. 6d. Ans. 9s. le?. 

8. A person bought a hat for 6s. 8c?., and a cap for 2s. 6dr 9 
how much will he have to pay altogether F Ans. 9s. 2d. 

9. A woman sold a chicken for 2s. 3c?., and a goose for 
7s. 10c?. ; how much should she receive altogether? 

Ans. 10s. Id. 


Subtraction. 

1. Subtract or take 18 marbles from 34 marbles. 


tens, units. tens. units. 

3 4 or + .... 

1 8 + 

16 1 ten. -j- 6 
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Here, as we cannot take 8 units from 4 units, we take or 
u borrow ” one of the tens from the 3 tens, which, put^to the 
4 make 14, then 8 from 14 and 6 remain ; we have now 1 ten 
to take from 2 tens, which leaves 1 ten. 

2. Take 21 boys from 39 boys. Ans. 18 remain . 

3. Take 26 nuts from 54 nuts. Ans . 28 remain. 

4. Take 35. 2d. from 85. 5d. 

5. d. 

8 5 Here the 2d. taken from the 5d. leaves 3d. % 

3 2 and the 35. from the 85. leaves 5s. 

5 3 

5. Take 4s. 5d. from 75. 9c?. Ans . 3s. 4 d. 

6. Take 35. 8c?. from 6s. 2d. 
s. d. 

6 2 Here, as we cannot subtract 8d. from 2d., we 
3 8 must take or “ borrow ” one of the shillings 
2 6 fr° m the 6s., and put it to the 2d., which will 

make 14 d., and then 8 d. from 14 d. leaves 6d.\ 
we have now 35. to take from 5s. (Why not 6s.?) leaving 25. 

7. Take 9 d. from Is. 4 d. Ans. Id. 

8. John has 15. Id. and James has 10c?. ; how much has 

John more than James ? Ans. 9 d. 

9. A person had 5s. 3d., and paid 2s. 8 d. for sugar ; how 

much had he left ? * Ans. 2s. Id. 


Multiplication. 

1. Take 34 two times, 
tens, units. 

3 4 Here we have 4 units to take 2 times, and 

2 also 3 tens to take 2 times. Then 2 times 
g 4 units are 8 units, and 2 times 3 tens are 

6 tens. 

2. Take 43 two times. Ans* 8 6. 

3. Multiply 24 by 3. 
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tens, units, 

2 4 Here 3 times 4 units are 12 units, which 

3 equal 1 ten and 2 units 5 we therefore set down 
7 2 2, and carry or reserve 1 ten ; then 3 times 2 

tens are 6 tens, and the 1 ten which we gQt out 
of the units, make 7 tens. . 

To illustrate this operation, let 2 boys in the first bench 
hold up all their fingers, and let 1 boy in the same, bench 
hold up 4 fingers. Let the same thing be done with the 
boys in the second and third benches. Then we shall have 
3 times 24 fingers exhibited to the class. 

4. Multiply 37 by 2 . ' Ans. 74. 

0 . Three boys have 14 marbles each ; how many have 
they altogether ? Ans. 42. 

6 . Take 2s. 4 <L two times, 
s* , d. 

2 4 Here the 4 d. taken 2 times give 8 <£, and the 

2 2s. taken 2 times give 4s. 

1 8 

7. Take 3*. 2d. three times. Ans. 9s. 6dL 

8 . What will be the cost of 2 hats at 4s. 3d. each ? 

Ans. 8s. 6d. 

9. Take 2s. 5cL three times. 

s. d. * 

2 5 Here 5d. taken 3 times give 1 5d^ which are 

3 Is. and 3d., we therefore set down the 3d., and 

7 3 carry or reserve the Is. ; then 2s. taken 3 times 

give 6s., and the Is., which we got out of the 
pence, make 7s. 

10 . Take 2s. 5d. four times. Ans. 9s. 8 d. 

11 . What will be the cost of 2 books at 3s. 8 d. each ? 

Ans. 7 8. 4 d. 

12 . What will be the cost of 3 baskets at 2s. 6d. each ? 

Ans. 7s. 6d. 

13. In £3 how many shillings ? Ans. 60s. 

14. In £4 how many shillings ? Ans. 80s. 

16. In £2 9s. how many shillings ? Ans . 49s. 
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16. Find the amount of the following bill : 



s. 

d. 

2 penknives . . . 

. • at 1 

6 each 

3 table spoons . . 

. . at 2 

4 each 

4 inkstands . . . 

. . at 1 

8 each 


a. 4 


16 8 


Division . 

1. What is the half of 46 ? 

tens, units. 

2)4 6 Here the half of 4 tens is 2 tens, and 

~2 jT the half of 6 units is 3 units. 

2. What is the half of 86 ? Ans. 43* 

3. Divide 63 nuts among 3 boys, how many will each boy 

receive? Ans. 21. 

What part of the 63 nuts will each receive ? 

Ans. The third. 

4. What is the fourth of 96 ? 

tens, units. 

4)9 6 Here the fourth of 9 tens is 2 tens with 

~2 4 1 ten over, this ten put to the 6 units 

will make 16 units, then the fourth of 

16 units is 4 units. 

5. What is the third of 72 ? Ans. 24. 

6. What is the half of 4s. 8 d. ? 

s. d. 

2) 4 8 Here the half of 4 s. is 2s., and the half 

~~ 2 ~4 of 8 d. is 4 d. 

7. What is the third of 6s. 9 d. Ans. 2s. 3d. 

8. Divide 8s. 4 d. between 2 persons. Ans. 4s. 2d. each. 

9. What is the third of 7s. 6cL ? 

s. d. 

3) 7 6 Here the third of 7s. is 2s. with la. over, 

2 6 Ik* 8 !*• put into pence gives 1 2d., which, 

added to the 6d., give 1 3d., then the third 

of 18<i. is 6d . 
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10. What is the fourth of 9s. 8 d. ? Am. 2s. 5d. 

11.3 slates cost 4s. 6d. ; what is the cost of 1 ? 

Ans. Is. 6d. 

12. 4 mugs cost 5s. 4d. ; what is the cost of 1 ? 

Ans. Is. 4 d. 

13. In 28s. how many pounds ? Ans. £1 8 s. 

14. In 47s. how many pounds ? Ans. £2 7s. 

15. Divide 8s. 3 d. among 3 persons ; how much should 

each person have ? Ans. 2s. 9 d. 


Mixed Questions. 

1. A farmer sold 3 geese at 6s. 6 d. each, and bought % 
mugs at Is. Sd. each. What money did he take home ? 

Ans. 16s. 2d. 

2. A man took 16s. to market. He bought 2 knives at Sd. 

each, and 6 plates at Is. Sd. each. How mueh money had 
he remaining ? Ans. 7s. 2d. 

3. A woman sold 9 lbs. of butter for Is. 2d. a lb., and 

with the money purchased 2 lbs. of tea at 4s. Sd. a lb. How 
much money had she left ? Ans. Is. 2d. 

4. A man bought 4 chairs at 3s. 4 d. each, and 2 tables at 

8s. 9 d. each. How much more did he pay for the tables 
than the chairs ? Ans. 4s. 2d. 

5. 3 lbs. of coffee cost 7s., and 4 lbs. of tea cost IBs. 4 d. 
How much more did a lb. of tea cost than a lb. of coffee ? 

Ans; Is. 

6. A person had 9s. ; after paying for 2 lbs. of tea at 3s. 
a lb., he found that the remainder of his money would just 
purchase 4 lbs. of sugar. How much was the sugar a lb. ? 

Ans. 9 d. 
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ADDITION. 

9 . Add together 237, 428, and 569. 

hund. tens, units. # 

2 3 7 Here the addition of the units produces 

4 2 8 24, which are equal to 2 tens and 4 units ; 

5 6 9 we therefore put down the 4 in the units* 

~12 3 4~* place, and carry the 2 tens to the column 

of tens, the addition of which produces 13 
tens or 1 hundred and 3 tens, we therefore put down the 3 in 
the tens’ place, and carry the 1 hundred to the column of 
hundreds, and so on. 

Such questions as the following may be put in the course 
of the demonstration : — 

Teacher . Why do you put the units into tens ? 

Pupil To add the tens so found to the column of tens. 

Teacher. How many of the tens in the second column go 
to form 1, that is a hundred, in the third column ? 

PupU. Ten ; because 10 tens make 1 hundred. 

10 . The same principle applies to the addition of pounds* 
shillings, and pence, as that which we have observed in the 
addition of units, tens, and hundreds. 

£ s. d. 

Ex. 3 8 9 Here the addition of the column of 

6 7 4 pence gives 30c?., which are 2s. and 6d.> 

5 6 8 we therefore put down the 6 in the 

2 5 9 column of pence, and carry the 2s. to the 

g g column of shillings, the addition of which 
produces 28s., which are £1 and 8s. ; we 
therefore put down the 8 in the column of shillings, and carry 
the £!• to the column of pounds, the addition of which pro- 
duces £17. 

Teacher . How do yon put the pence into shillings ? 

Pupil. By counting Is. for every 12c?., that is, as many 
twelves as I can take out of my pence, so many shillings must 
I have. • 
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Teacher . In what respect do the columns here differ from 
those in the last example ? 

It will be found that the addition of simple sums of 
money is more easily understood by children than the addition 
of abstract numbers. The fact is, a child is more familiar 
with pence, shillings, and pounds, than it is with the abstrac- 
tions, units, tens, and hundreds. A teacher may give a great 
interest to such questions, by actually putting down the pence 
and shillings, which he is about to add, telling his pupils, at 
the same time, that as a Grocer has separate apartments in 
his cash-box, for his pence, shillings, and sovereigns, so we 
have separate columns for our pence, shillings, and pounds. 


Examples in Addition . 

l f Edward had 23 marbles in one bag, and 182 in another; 
how many had he altogether ?• Ans. 205. 

2 . A farmer had 3 flocks of sheep. The first contained 

146, the second 263, and the third 35. How many sheep 
had he ? Ans. 444. 

3. There were 4 chests of oranges. The first contained 

527, the second 265, the third 69, and the fourth 72 ; how 
many oranges were there altogether ? Ans. 933. 

4. A person paid 6s. 4 d. for coffee, 85 . 6d. for tea, and 7 d. 

for rice; what did he pay altogether ? Ans. 15s. 5<L 

5. A butcher bought 3 oxen, for the first he paid £18 10 s., 

for the second £13 17s., and for the third £15. 13s. ; what 
did he pay for the whole ? Ans. £48. 

6 . A merchant bought 3 lots of goods, for the first he 
paid £6 9 s. 8 d^ for the second £ 1 . 8 s. 5d. } and for the 
third £1 7 s. 2d . ; what had he to pay for the whole? 

Ans. £9. 5s. 3d. 

7. Add together three hundred and five, two hundred and 

sixty-four, and forty-nine. Ans. 618. 

. 8 . Add together 57, 245, and 34. Ans. 336. 

9. Add together 46, 350, 32, and 7. Ans. 435. 
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10. Add together 106, 23, 6, and 95. Ant. 230. 

11. Add together £7 5 *., £1 19*., and 6*. 7 d. ? 






Ans, 

. £9. 10*. 7 d. 

00 

2574 

(2.) 3861 

(3.) 143856 

(4.) 256743 


396 

99 

25974 

105894 


1089 

1584 

341658 

3996 

(5.) 4653 

(6.) 1287 


(7.) 238761 

(8.) 520842 


1485 

396 


147852 

684838 


693 

1089 


358641 

757654 

_ 

2475 

99 


89910 

878798 



Answers. 


(1.) 4059 

(2.) 5544 


(3.) 511488 

(4.) 366633 

(5.) 9306 

(6.) 2871 


(7.) 835164 

(8.) 2842132 

£ 

s. ; d. 

J 

£ s. 

d. 

£ s. d. 

£ t. d. 

00* 

3 7 

(2.) 4 13 

5 

(3.) 14 9 

(4.) 24 5 11 

2 

9 8 

2 17 

7 

6 8 7± 

64 8 10 

1 

7 5 

1 19 

9 

19 7 6| 

78 9 8 

(5.) 7 

9 8 (6.) 8 19 


(7.) 15 5 9J 

(8.) 26 8 10 

5 

8 7 

5 16 9f 

8 9 7| 

33 5 11 

8 

6 9 

0 17 

H 

19 7 0* 

14 7 10 

9 

7 6 

7 15 ! 

H 

13 6 2£ 

98 9 11 



Answers . 


£ 

s. d. 

£ s. 

<L 

£ i. d. 

£ t. d. 


(1.) 9 0 8 (2.) 9 10 9 (3.) 40 5 10$ (4.) 167 4 5 
(5.) 30 12 6 (6.) 23 9 2*(7.)56 8 8 (8.) 172 12 6 
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SUBTRACTION. 

11 . In order that the difference of two numbers may re- 
main the same, we must increase the two numbers by the 
same quantity, for example, 

11111 — 111 = 11 . or 5 — 3, = 2 ; 
and increasing each of the numbers by 1 , 

Hllll — llll = ll.or 6 — 4, = 2. 

In like manner, 

5 tens — 3 tens = 2 tens, 
and increasing each of the numbers by 1 ten, 

6 tens — 4 tens = 2 tens. 

This axiom will enable us to explain the rule of Sub- 
traction. 

12 . Subtract 356 from 634. 
bund. tens, units. 

6 3 4 Here, as we cannot take 6 from 4, we 

3 5 6 take or “ borrow” one of the tens from the 

2 7 $ 3 tens, and then 6 from 14 and 8 remain ; 

we have now 5 tens to take from 2 tens; 
(why not from 3 tens?) as this cannot be done, we take or 
borrow a hundred or 10 tens, from the 6 hundreds, and then 
we have 5 tens from 12 tens and 7 tens remain ; lastly, we 
have 3 hundreds from 5 hundreds and 2 hundreds remain. 

In the course of the foregoing demonstration we had 5 
. tens to subtract from 12 tens, now the result will not be 
altered if we increase each of the numbers by 1 ten, that is, 
if we say 6 tens from 13 tens ; in like manner in the place of 
saying 3 hundreds from 5 hundreds we may say, without 
altering the result, 4 hundreds from 6 hundreds: thus 
establishing the common rule of subtraction, that when we 
“ borrow” 1 from a figure in the top line we must “carry” 
1 to the next figure in the bottom line. 

Teacher . Why do we borrow 1 ten from the 3 tens ? 

Pupil To enable us to subtract the units. 

Teacher . Why do we say 6 tens from 13 tens ? 
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Pupil . Because this gives the same remainder as 5 tens 
from 12 tens. 

Teacher . Why then is the form of “ borrow” and “ carry” 
used ? 

Pupil. Because it is thought more convenient in practice. 

13 . Subtract £4 12 $. 9c?. from £9 5s. 2d. 

£ s. d. 

Ex. 9 5 2 As we cannot take 9 d. from 2 c?. we 

4 12 9 must take, or “borrow,” one of the 

“4 j 2 5 shillings from the 5s. and then 9cf. from 
14c?. and 5d. remain ; we have now 12$. 
to take from 4$. ; as this cannot be done, we take or borrow 
£\ or 20$. from the £9, and then we have 12$. from 24$., 
or what is the same thing, 13$. from 25$., and 12$. remain ; 
lastly, we have £4 to take from £ 8 , or what is the same 
thing, £5 from £9 and £4 remain. 


Examples in Subtraction. 

1 . A man took 135 eggs to market, and sold 87 of them. 

How many did he carry home ? Ans. 48. 

2 . A farmer had 420 sheep, and sold 134 of them. How 

many had he left ? Ans. 286. 

3. A boy had 103 marbles, and lost 86 of them. How 

many had he left ? Ans. 17. 

4. A man was born in 1788, what age will he be in 1849 ? 

Ans. 61. 

5. A chest of oranges contained 703; but 285 were bad. 

How many good ones were there ? Ans. 418. 

6 . A man had £1 3$. 6 c?. in his pocket, and paid a bill of 

9s. 3d. How much had he left ? Ans. 13$. 10c?. 

7. A person had £63 5$. a year, and spent £48 9$. How 

much did he save ? Ans. £14 16$. 

8 . A person had £46 4$., but he owed £9 8 $. How 

much money was he worth ? Ans. £36 16$. 

9. From three hundred and two take one hundred and 

twenty-five. Ans. 177. 
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(1.) 1485 

(2.) 2574 (3.) 647352 

(4.) 821067 

297 


1683 253746 

134754 

(5.) 6204 

(6.) 4257 (7.) 824175 

(8.) 523143 

3036 


198 131868 

134865 



Answers. 


(1.) 1188 

(2.) 

891 (3.) 393606 

(4.) 686313 

(5.) 3168 

(6.) 4059 (7.) 692307 

(8.) 388278 

£ s. 

<L 

£ s. d. 

£ s. d. 

(1.) 6 6 

5 

(2.) 24 3 9 

(3.) 36 16 2i 

1 2 

8 

8 14 2 

18 0 6} 

(4.) 6 3 

2 

(5.) 8 3 4 

(6.) 34 13 0 

2 9 

8 

2 9 8} 

19 16 8 

(7.) 45 12 

H 

(8.) 2 7 0 

(9.) 215 2 3 

38 18 

3 

1 8 9 

154 14 ft 

(10.) 306 5 

2 

(11.) 63 10 5$ 

(12.) 3 4 3 

74 2 

4 

54 17 2f 

2 3 8 



Answers. 


£ s. 

d. 

£ s. d. 

£ s. d. 

(1.) 4 3 

9 

(2.) 15 9 7 

(3.) 18 15 8£ 

(4.) 3 13 

6 

(5.) 5 13 7* 

(6.) 14 16 4 

(7.) 6 14 

Of 

(8.) 0 18 3 

(9.) 60 7 7 

(10.) 232 2 

10 

(11.) 8 13 2f 

(12.) 1 0 9 
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MULTIPLICATION, 

14 . When a number is to be repeated, or added to itself, a 
certain number of times, the process is called Multiplication, 
as for example, 4 + 4 + 4 = 3 times 4, or 4 x 3, 

15 . The process of Multiplication is founded upon the 
axiom, that any quantity taken a certain number of times is 
the same as the parts of that quantity taken the same number 
of times; for example, 

3 times 27 = 3 times 20 -b 3 times 7. 

The truth of this axiom will be rendered apparent .by arrang- 
ing counters, as in the following figure ; 


* * * # * = 4 times 5 = 4 times 3 + 4 times 2. 


In the same manner the teacher may illustrate any other 
case. 

16 . Multiply 245 by 3. 
hund. tens, units. 

2 4 5 In this example, the units taken 3 times 

3^ give 15, which equal 1 ten and 5 units, we 

7 3 5 therefore set down 5, and carry or reserve 

1 ten ; the tens taken 3 times give 12 tens, 
and 1 ten which we reserved give 13 tens ; we therefore set 
down 3 tens, and reserve 10 tens or 1 hundred ; the hundreds 
taken 3 times give 6 hundreds, and the 1 hundred which we 
reserved give 7 hundreds. 

17. Multiply £2 8s. 5d. by 4. 

£ s . d. 

2 8 5 Here the pence taken 4 times give 20 d., 

4_ which are Is. and 8c?., we therefore set 

9 13- 8 down the 8d. and carry or reserve the Is . ; 

the shillings taken 4 times give 32s., and 
Is. which we reserved give 33s., which are £1 and 13s. ; we 

c 
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therefore set down the 13s. and reserve the £1; the pounds 
now taken 4 times give £ 8 , which added to the £1 reserved, 
give £9 f 

Examples in Multiplication with One Figure in the 
Multiplier . 

1. How many nuts are there in 3 bags, when each bag 

contains 232 ? Ans. 696. 

2. How many oranges are there in 4 chests, when each 

chest contains 643 ? Ans . 2572. 

3. If a man earn £257 a year, how much will he earn in 

5 years ? Ans. £1285. 

4. How many farthings are there in 376c?. ? Ans. 1504. 

5. In a drove of 495 cattle how many feet are there ? 

Ans. 1980. 

6. A parish contains 1572 houses ; now if each house 
holds 6 people, how many people are there in the parish ? 

Ans. 9432. 

7. A gentleman gave 7 d. each to 235 poor persons ; how 

many pence did he give away ? Ans. 1645. 

8. How many days are there in 306 weeks ? Ans. 2142. 

9. How many pence are there in 27 6s.? Ans. 3312. 

10. A draper bought 250 pieces of calico; each piece 
measured 9 yards ; how many yards were there altogether ? 

Ans. 2250. 

11. In 1 fathom there are 6 feet; how many feet are 

there in 378 fathoms ? Ans. 2268. 

12. A bricklayer worked 9 hours a day for 313 days ; how 

many hours did he work ? Ans. 2817. 

13. What will be the cost of 5 tons of coals at £1 1 2s. 4 d. 

for every ton ? Ans. £8 Is. 8 d. 

14. 7 cwts. of cheese at £2 6s. per cwt. ? Ans. £16 2s. 

15. 8 cwts. of sugar at £2 9$.*3c?. per cwt.? Ans. £19 14 s. 

16. 9 horses at £5 10$. each? Ans. £49 10$. 

17. 6 chairs at £1 7s. each? Ans. £8 2s. 

18. 5 cows at £3 19$. each? Ans . £19 15$. 
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19. 11 Sheep at £1. 14 s. 6d. each ? Ahs. £18. 19s. 6d. 

20. 4 tables at £6. 5s. 9 d. each ? Ans. £25. 3s. 

21. 10 books at £2. 3s. 8tf. each? Ans. £21. 16s. 8 d. 


(1.) 1245 x 2 (2.) 2574 x & (3») - 6042 x 4 

(4.) 23578 x 5 ' (5.) 106893 x 6 ..(ft) 20879 x 7 

(7.) 30075 x 8 (8.) 435627 x 9 (9.) ’ 853 x 10 

(10.V 25839 x 11 (11.) 632406 x 12 (12.) 12809 x 12. 

Answers. 

(1.) 2490 (2.) 7722 (3.) 24168 (4.) 117890 

(5.) 641358 (6.) 146153 (7.) 240600 (8.) 3920643 

(9.) 8530 (10.) 284229 (11.) 7588872 (12.) 153708 


£ s. d. £ s. d. 

(1.) 7 5 2 x 2 (2.) 15 6 4 x 3 

(3.) 16 8 9 x 4 (4.) 17 10 8 x 4 

(5.) 18 7 8f x 5 (6.) 20 18 6 x 6 

(7.) 28 8 4f x 7 (8.) 27 17 5£ x 8 

(9.) 124 18 10 x 9 (10.) 54 7 Ilf xlO 

(11.) 37 5 9f x 11 (12.) 34 0 5f xl2 

Answers. 

£ s. d. £ s. d. £ s. d. 

(1.) 14 10 4 (2.) 45 19 0 (3.) 65 15 0 

(4.) 70 2 8 (5.) 91 18 5f (6.) 125 11 0 

(7.) 198 18 7f (8.) 222 19 8 (9.) 1124 9 6 

(10.) 543 19 9f (11.) 410 3 8| (12.) 408 5 6 


17 . To resolve numbers into factors. Children may be 
aided in. finding the factors of any number by the following 

c 2 
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method. If we want, for example, to find the different 
factors of 12, we take 12 counters and arrange them so as 
to form as many rectangles as possible ; thus we have, 


L this is 6x2 = 2x6 = 12. 


this is 4 x 3 = 3 X 4 = 12. 


• • t • 

n. • • • • 

• • • • 

The teacher will find this exercise highly amusing and 
instructive to children, more especially if they be allowed to 
discover the different arrangement for themselves. 

1. What are the factors of 18 ? Am. 2 and 9, 3 and 6. 

2. „ „ „ 24? 

Ans. 4 and 6, 3 and 8, 2 and 12. 

3. „ „ „ 36? 

Am. 4 and 9, 6 and 6, 3 and 12. 

4. „ „ . „ 21 ? Ans. 3 and 7. 

18 . We may multiply one number by another, by suc- 
cessively multiplying by the factors of the multiplier : thus, 
since 6 are 3 times 2, we may find the product of 4 by 6, by 
first multiplying 4 by 2, and then multiplying this product 
by '3. 


Proof. * * * * this is4x6 or 4x2x3. 


As a further illustration of this important principle, 
let it be required to find the cost of 18 yards of doth at 
£2 7s. 2d. each yard. 

£ s. d. 

2 7 2 cost of 1 yard 
3 ^ 

7 16 cost of 3 yards 
6 


42 9 0 cost of 6 times 3 yards, or 18 yards. 
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Here we have to take £2 7 s. 2d. 18 times; but as it is in- 
convenient to multiply at once by 18, we successively multiply 
by its factors 3 and 6, or 2 and 9. Multiplying the cost of 
1 yard by 3 gives us the cost of 3 yards ; then, as the cost of 
18 yards must be 6 times as much as the cost of 3 yards, 
we take the cost of 3 yards 6 times to find the cost of 18 
yards, 

19 . When we cannot exactly find the factors of the mul- 
tiplier, we proceed as in the following example: 

Bequired the cost of 31 articles at £2 Ss. 4 d. each. 

£ s. d. 

2 8 4 


3 


7 

5 

0 

10 

cost of 3 articles 

72 10 

0 

cost of 30 articles 

2 

8 

4 

cost of 1 article 

74 18 

4 

cost of 31 articles. 


Here adding the cost of 1 article to the cost of 30, must givq 
us the cost of 31, 

20. To multiply by 10, 100, 1000, &c. 

Ex. 345 Here multiplying by 10 will make the 
10 units tens, the tens hundreds, the hundreds 

thousands, and so on. It therefore appears 

3450 that we multiply by 10 by simply affixing a 
cypher to the multiplicand. Again, since 100 are 10 times 
10 r we multiply by 100 by simply affixing two cyphers to the 
multiplicand, and so on. 

21 . To multiply by tens, hundreds, &c. 

Ex. 1. 344 As 60 are 10 times 6, we here first 

60 multiply by 6 and then by 10, which latter 

operation is effected by simply adding a 

20640 cypher. 

c s 
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Ex. 2. 423 Here as 500 are 100 times 5, we first 
500 multiply by 5, and then by 100. 

211500 

Ex. 3. 3462 
723 

10386 multiplicand taken 3 times 
69240 „ „ 20 times 

2423400 „ „ 700 times 

2503026 total product 

As 723 are made up of 3 -f 20 + 700, we first take the 
multiplicand 3 times, then 20 times, and lastly 700 times, 
and then add the products together for the total product. 
It is obvious that the cyphers in the first and second columns 
may be left out without vitiating the result 

Examples in Multiplication. . 

1. How many oranges are there in 24 chests, when each 
chest contains 562 ? Ans. 13488. 

2,. If a man walk 36 miles in 1 day ; how many miles 
will he walk in 49 days ? Ans. 1764. 

3. What will be the cost of 14 maps at 14#. 8 d. each ? 

Ans. £10 5s. Ad. 

4. 48 lbs. of coffee at 2s. 2d. a lb. Ans. £5 As. 

5. 16 oxen at £3 17 s. Ad. each. Ans. £61 17 s. Ad. 

6. 32 yards of cloth at As. 9 d. a yard. Ans. £7 1 2s. 

7. 42 lambs at 11#. 6d. each. Ans. £2A 3s. 

8. 28 yards of silk at 3#. 7 d. a yard. Ans. £5 0s. Ad: 

9. 15 yards „ „ 2#. 3d. „ Ans. £1 13#. 9 d. 

10. 16 hats at As. 1 \d. each. Ans. £3 6s. 

11. If the cost of 1 article is £2 7s. Ad., what is the cost 

of 21 ? Ans. £49 14#. 

12. 25 articles at £5 9#. 8 \d. each. Ans . £137 2s. 2\d. 

13. 54 at £3 7s. tyd. each. Ans. £182 7s. 3d. 

14. 96 at £2 5s. 2d. each. Ans. £216 16#. 

15. If a man earn 4#. 8 d. a day, how much will he earn 

in 27 days ? Ans. £6 6s. 0 d. 
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16. What Is the value of a firkin of butter containing 

56 lbs., at 10tf. per lb. ? Am. £2 6s. 8 d. 

17. If 1 yard of velvet cost £1 13s. 4 d., hoar much will 

35 yards cost? Ans. £56 6s. 8 d. 

18. A railway train runs 37 miles an hour ; what distance 

will it run in 48 hoars ? Ans. 1776 miles. 


(1.) 1648724x18 
(4.) 6059394x16 
(7.) 1036563 x 33 


(2.) 3579642 x 24 
(5.) 1357642 x 36 
(8.) 2478642 x 27 


(3.) 2479752 x 15 
(6.) 3289671 X 21 
(9.) 1256541 x 63 


(1.) 29677032 
(4.) 96950304 
(7.) 34206579 


Answers. 

(2.) 85911408 
(5.) 48875112 
(8.) 66923334 


(3.) 37196280 
(6.) 69083091 
(9.) 79162083. 



£ 

8 . 

d 




£ s. 

d. 


00 

3 

7 

4 

x 16 


(2.) 

22 4 

5 

x 15 

(3.) 

25 

9 

6 

x 24 


(4-) 

36 12 

2 

x 22 

(5.) 

17 15 

7 

x 35 


(6.) 

29 17 

4 

x 32 

(7.) 

5 

4 

** 

x 18 


(8.) 

20 5 

6f 

x 48 

(9.) 

42 

18 

10* 

x 49 


(10.) 

45 18 


x 60 

(11.) 

56 

5 

8f 

x 96 


(12.) 

23 14 

10 

x 56 





Answers . 

• 




£ 

8 . 

d 


£ 

d 


£ 

s . d 

00 

53 17 

4 

(2.) 

333 

6 3 

(3.) 

611 

8 0 

(4-) ' 

805 

7 

8 

(5.) 

622 

5 5 

(6.; 

955 

14 8 

(7.) 

93 

15 

4* 

(8.) 

973 

7 0 

(9.) 2104 

4 10£ 

(10.) 2755 

6 

3 

(11.) 5403 10 0 

(12.) 1329 

10 8 


1. 31 cows at £4 7s. 4 d. each. 

2. 29 sheep at £1 17 s. 2d. each. 

c 4 


Ans. £135 7s. 4 d. 
Ans. £53 17s. lOrf. 
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3. 47 chairs at 18s. 6d. each. Arts. £AZ 9s. 6<L 

4. 19 lambs at 14s. 4 d. each. Ans. £13 12s. 4 d. 

5. 37 books at 15s. 8 d. each. Ans. £28 19s. 8 d. 

6. If a man earn 3s. 6 d. a day, what will be his wages 

for 17 days ? Ans. £2 19s. 6 d. 

7. 41 lbs. of coffee at 2s. Ad. per lb. Ans. £ 4 15s. 8 d. 

8. 59 cwts. of coals at Is. 7 J- per cwt. Ans. £ 4 15s. 10£d. 

9. 92 cwts. of sugar at £2 17s. per cwt. Ans. £262 4s. 0 d. 

10. 53 chests of tea at £12 8s. 6d. per chest. 

Ans. £658 10s. 6 d. 


(1.) 3459654 x 19 (2.) 1 479852 x 43 (3.) 4329567 X 23 

(4.) 6029397 x 17 (5.) 239976x127 (6.) 308858 x 234 

(7.) 136653 x 306 (8.) 154261 X 50 (9.) 256641x312 

Answers. 

(1.) 65733426 (2.) 63633636 (3.) 99580041 

(4.) 102499749 (5.) 30476952 (6.) 72272772 

(7.) 41815818 (8.) 7713050 (9.) 80071992 


£ s. d. 
(1.) 23 2 4 
(3.) 54 16 5£ 
(5.) 25 18 
(7.) 35 19 3 
(9.) 10 17 llj 


X 

17 

(2.) 

X 

19 

(40 

X 

39 

(6.) 

X 

57 

(8.) 

X 

13 

(10.) 


£ s. d. 

20 16 4 x 23 
17 5 0* x 37 
26 17 8i x 47 
62 10 11 x 34 
15 14 8J x 68 


£ s. d. 
(1.) 392 19 8 
(4.) 638 5 91 
(7.) 2049 17 3 
(10.) 1070 0 2 


Answers. 

£ s. d. 
(2.) 478 15 8 
(5.) 1010 10 li 
(8.) 2126 11 2 


£ s. d. 
(3.) 1041 12 3f 
(6.) 1263 12 3i 
(9.) 141 13 2i 
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DIVISION. 

22 . Division consists in finding the number of times that 
one number is contained in, or can be taken out of another 
number ; thus, 30 divided by 5 means the number of times 
that 5 can be taken out of 30 ; the operation is indicated by 
30 -4- 5, or 3 t ° = 6. 

23 . The fourth of 12 is the same thing as finding how 
many fours are contained in 12. Thus the 4th of 12 = 3, 
and 12 -h 4 = 3. 

• # , In order to prove this axiom let 12 dots or 

• • • • counters be arranged in rows of fours, then the 

• • • • 4th of 12 will be the number in one column, that is 
3, and at the same time it will be seen that the 4 counters, 
in each row, are repeated 3 times to make up 12, that is 
4 is contained in or can be taken out of 12 three times. 

24 . If any number be divided into two or more groups of 
units, then the collected units will contain the divisor as often 
as it is contained in the parts ; thus, 

20 = 12 + 8, V° = V 2 + I- 

« • • • * • To prove this axiom, let 20 counters, or dots, 

• • • • • be arranged as in the annexed figure : here we 

. . * • • first observe that 4 can be taken out of 20 five 

« • • • • times : in the group to the left there are 12 

counters, out of which 4 can be taken 3 times, and in the 
group to the right there are 8 counters, out of which 4 can be 
taken 2 times ; that is, 4 will be contained in 20 the same 
number of times that it is contained in 12, together with the 
number of times it is contained in 8. It is on this principle 
that we perform operations of division. 

25 . To divide 9436 by 4. 

4)9436 Here the 4th of 9 thousands is 2 thousands, 

with 1 thousand or 10 hundreds as a re- 

2359 mainder, then putting these 10 hundreds to 
c 5 

Digitized by Google 



34 


FIRST PRINCIPLES OF ARITHMETIC. 


the 4 hundreds we have the 4th of 14 hundreds is 3 hun- 
dreds with 2 hundreds or 20 tens as a remainder, then putting 
these 20 tens to the 3 tens we have the 4th of 23 tens is 5 
tens with 3 tens or 30 as a remainder, then putting these 
30 units to the 6 units we have the 4th of 36 is 9. 

Or thus, 4 is contained in 9, 2 times with 1 as a remainder, 
that is, 4 is contained in 9 thousands 2 thousand tim es, with 
1 thousand or 10 hundreds as a remainder ; we now have to 
find how often 4 can be taken out of 14 hundreds ; we then say 
4 is contained in 14, 3 times, with 2 as a remainder, that is, 
4 is contained in 14 hundreds, 3 hundred times, with 2 hun- 
dreds as a remainder, and so on. 

Such questions as the following may be put in the course 
of the demonstration. 

Teacher . What is here done with the remainder of thou- 
sands ? 

Pupil. We bring it to hundreds in order to put it to the 
hundreds in the dividend. 

Teacher. How is this done ? 

Pupil. By counting 10 hundreds for every thousand. 

Teacher . What use have we made of the axiom just 
proved (24)? 

Pupil. We first take the 4th part of the thousands, then of 
the hundreds, and so on for the 4th part of the whole dividend. 

26 . To find the 5th of £62 8s. 4 d. 

£ s. d Here the 5th of £62 is £12 with £2 

5)62 8 4 as a remainder, which put into shil- 

lings and added to the 8s. give 48$., 

12 9 8 then the 5th of 48s. is 9s. with 3s. as 

a remainder, these 3s. put into pence and added to the 4 d. 
give 40c?., and then the 5 th of 40 d. is 8 d. 


Examples in short Division. 

1. Divide 342 marbles equally amongst 3 boys ? 

Ans. 114 . 
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2. 4 chests of oranges contain 928 oranges; how many are 

there in each chest ? Am . 232. 

3. There were 135 boys in a school ; into how many rows 

of threes can they be put ? . Ans. 45. 

4. How many times must I hold up 4 fingers to count 

124 ? Ans. 31 times. 

5. How many pence can I get out of 136 farthings ? 

Ans. 34 d 

6. How many shillings are there in 288 pence ? Ans. 24 $. 

7. How many shillings are there in 375 pence ? 

Ans. 31$. 3d 

8. If a man walk 4 miles an hour ; how many hours will 

he take to walk 376 miles ? Ans. 94 hours . 

9. 8 yards of cloth cost 136 shillings, how much is that a 

yard? Am. 17$. 

10. How many lambs at 9 shillings each can be purchased 

with 198 shillings ? Am. 22. 

11. If 3 cwts. of cheese cost £7 5s. 6d. t how much is that 

for each cwt. ? Ans. £2 8 s. 6d. 

12. If 5 articles cost £8 6s. 3d, required the cost of one? 

Ans. £1 13$. 3d 

13. How many lbs. of butter at 9d per lb. can be pur- 
chased for 40$. 6d ? Ans. 54 lbs. 

14. A man received £2 6s. 6d. for working 9 days, how 

much did he receive per day ? Ans. 5s. 2d. 

15. If a man can build a wall in 288 days, how many days 

will it take 6 naep to build it ? Ans. 48. 

16. 4 calves cost £11 5s. lid ; what is the price of each 

calf? Am. £2 16$. 5fd 


(1.) 1346 -*- 2 
(4.) 905 -s- 5 
(7.) 6864 8 

(10.) 260 10 


(2.) 5643 -r 3 
(5.) 7404 6 

(8.) 6704 8 

(11.) 5049 -Ml 

c 6 


(3.) 50568-*- 4 

(6.) 18543 7 

(9.) 47385 9 

(12.) 67428 12 
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Answers, 

(1.) 673 (2.) 1881 (3.) 12642 (4.) 181 

(5.) 1234 (6.) 2649 (7.) 858 (8.) 838 

(9.) 5265 (10.) 26 (11.) 459 (12.) 5619 


£ 

s. 

d. 

£ 

s. 

d. 

(1.) 34 

13 

4|-f- 2 

(2.) 24 

5 

3 ■+■ 3 

(3.) 25 

4 

8 4 

(4.) 74 

14 

2 -4- 5 

(5.) 26 

16 

9 -f 6 

(6.) 86 

3 

9-5-7 

(7.) 98 

2 

2-5-8 

(8.) 82 

17 

8£ - 5 - 9 

(9.) 45 

15 

7|-h10 

(10.) 56 

5 

6* -5- 11 

(11.) 69 

8 

5£ -5- 11 

(12.) 98 

13 

6 -f-12 


Answers . 



£ 

s. 

d. 


£ 

s. 

d. 


£ 

s. 

d. 

0-) 

17 

6 


(2.) 

8 

1 

9 

(3.) 

6 

6 

2 

( 4 .) 

14 

18 

10 

(5.) 

4 

9 


'(6.) 

12 

6 

3 

( 7 .) 

12 

5 

H 

(8.) 

9 

4 

2± 

(9.) 

4 

11 

6f 

(10.) 

5 

2 


(11.) 

6 

6 

2* 

(12.) 

8 

4 



27 . When the divisor is greater than 12, the division is 
usually performed by the method of long division. 

To divide 81864 by 24. 

24)81864(3000 + 400 + 10 + 1, or 3411 
72000 = 3000 times 24 

9864 

9600 = 400 times 24 
264 

240 = 10 times 24 
24 

24 = 1 ce 24 
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Here 24 is contained in 81, 3 times, that is, 24 is contained 
in 81 thousands 3 thousand times, with 9 thousands as a 
remainder : we now have to find how often 24 can be taken 
out of 9864 : we then say 24 is contained in 98, 4 times, that 
is, 24 is contained in 98 hundreds 4 hundred times, with 2 
hundreds as a remainder : we now have to find how often 24 
can be taken out of 264 we : then say 24 is contained in 26, 
1 time, that is, 24 is contained in 26 tens 10 times, with 2 
tens as a remainder : we now have to find how often 24 can 
be taken out of 24, which is Ice without any remainder. 

Suppressing the unnecessary figures, the foregoing process 
is equivalent to the following rule : 24 cannot be taken out of 
8, but taking the two first figures, 24 is contained in 81, 3 
times, with 9 as a remainder ; bringing down the next figure 
8, we find that 24 is contained in 98, 4 times, with 2 as a 
remainder ; bringing down the next figure 6, and so on until 
all the figures of the dividend are exhausted. 

To divide £34 9s. 8d . by 16. 

£ s. d. 

16)34 9 8 (£2 3*. 1JJ, 

: j : 32 

V* 

20 

: 16)49(3 s. 

y 48 

~T 

12 

16)20(1 d. 

16 

~4 

4 

16)16 (i 

16 
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In this example we find, first, the sixteenth part of £34 to 
be £ 2 , with £2 as a remainder, which brought to shillings 
and added to the 9 s. gives 49.?., then the sixteenth part of 
49s. is 3s. with Is. as a remainder, which brought to pence 
and added to the 8 d. gives 20 d., then the sixteenth part of 
20 d. is l<f.with 4 d. as a remainder, which brought to farthings 
gives 16 farthings, then the sixteenth part of 16 farthings is 
1 farthing. 

28 . Questions in long division may be solved by short 
division, when the divisor is formed of two or more factors,.* 
each of which is less than 13. 

Taking the two preceding examples, we have by successive 
division, 

4)81864 
6)20466 

3411 2 „ 3 „ li . 

These operations depend upon the axiom, that we may 
divide one number by another, by successively dividing by the 
factors of the divisor : thus, in the annexed figure, we observe, 

• • • • • • •••••• first, that the 12th part of 24 is 2 ; 

••• but the 4th part of the 24 counters 

is the number contained in each of the four groups, and 
then the 3rd part of the number in each one of them is 2. 

In order to give another illustration of this important 
principle, let it be required to find the cost of 1 article, 
when 15 cost £4 16s. 3d. 

£ s. d. 

3 ) 4 16 3 = cost of 15 articles. 

5)1 12 1 = cost of 5 articles. 

~~ 6 5 = cost of 1 article. 

Here, because 3x5= 15, we successively divide by 3 
and 5 to find the cost of 1 article ; because the cost of 5 
articles will be the 3rd part of the cost of 15 articles, and 
then the cost of 1 article will be the 5th part of the cost of 
5 articles. 



{ 


4)34 9 8 
4)~8 12 5 
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29 . It is useful to observe, that when we divide any num- 
ber by 10, 100, &c., we simply cut off as many figures from 
the right hand place of the dividend as there are ciphers in 
the divisor, then the figures thus cut off are the remainder, 
and the other figures are the quotient. Thus to divide 3642 
by 10, and 48325 by 100, we have 

1.0 ) 364,2 1,00 ) 483,25 

364, ~2 rem . 483,— 25 rem. 

In like manner to divide by tens or hundreds, we have 

5.0 ) 3478,9 4,00 ) 654,23 

695,— 39 rem. „ 163,— 223 rem. 


30 . Useful application. In 375 shillings how many 
pounds are there ? 

Here, in dividing by 20, we first cut 
off the units’ figure, which gives a re- 
mainder of 5 after dividing by 10, then 


2,0) 37,5- 


£18 15*. 


dividing by 2, we have a remainder of 1 ten from the 7 tens ; 
this remainder put to the 5, gives a total remainder of 15*. 


Examples in Division. 

1. There are 416 apples in 13 baskets ; how many apples t 

does each contain ? Ans. 32. 

2. Divide 228 marbles equally among 19 boys ; how many 

will each receive ? Ans. 12. 

3. A farmer has 232 sheep, and he wishes to put them 

into 29 equal lots ; how many sheep should he have in each 
lot? Ans. 8. 

4. I paid 16*. 4c?. for 14 lbs. of coffee ; how much is that 

a lb. ? Ans. 1*. 2d. 

5. If 53 lbs. of butter cost £2 17 s. 5c?., what is the price 

of 1 lb. ? Ans. Is. Id. 

6. If a man walk 25 miles every day, in what time will 

he walk 325 miles ? Ans. 13 days. 
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7. If 1 yard of cloth can be bought for 15#., how many 

yards can be had for 180#. ? Ans. 12. 

8. If 30 eggs cost 6s. 3 d., what is that a piece ? Ans. 2\d, 

9. Divide 153 pence equally among 17 persons. Ans. 9 d* 

10. A grocer sold 34 lbs. of sugar for 238 pence ; what 

was that a lb. ? Ans . 7dL 

11. If 63 pairs of shoes cost £50 8#., how much did each 

pair cost? Ans. 1 6s* 

12. Bought 78 yards of cloth for £46 6s. 3d. ; what was 

that for each yard? Ans. 11#. 10£dL 

13. How many yards of doth at 17#. per yard can I pur- 
chase with £7 13#. ? Ans. 9 yds. 

14. If 28 pairs of gloves cost £1 18#. 6c?., how much is 

that a pair ? Ans. 1#. 4^d. 

15. Bought 36 gallons of wine for £33 15#. Od. ; what did 

it cost a gallon ? Ans. 18#. 9 d. 

16. If a workman receive £7 for 28 days, how much is that 

per day ? Ans. 5s. 

17. K 140 lbs. of tea cost £64 15#., what is the price of 

each lb. ? Ans. 9s. 3 d. 

18. In 360 shillings how many pounds ? Ans. £18. 

19. In 462#. how many pounds ? Ans. £23 2s. 

20. How many pounds are there in 364#., 573#., 450#., 
589#., 632#., and 210#. ? Ans. £18 4#., £28 13#., £22 10#^ 
£29 9#., £31 12#., and £10 10#. 

21. Divide £142 6s. 8 d. by 20. Ans. £7 2s. 4 d. 


(1-) 

839160 -i- 

24 

(2.) 

303696 -f- 

18 

(3.) 

643356 -+■ 

23 

(4.) 

4733490 

15 

(5.) 

15908652 

18 

(6.) 

20648 -f 

29 

(7.) 

607392 -r- 

72 

(8.) 

321678 

46 

(9.) 

82592 

58 

(10.) 

736263 

67 

(11.) 

294052 134 

(12.) 

401598 -s- 

201 

(13.) 

803196 -+■ 804 

(14.) 

1606392 

402 

(15.) 

360048 

87 
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Answers. 


(1-) 

34965 


(2.) 16872 

(3.) 27972 


(4.) 315566 

(5.) 883814 


(6.) 712 

(7-) 

8436 


(8.) 6993 

(9.) 

1424 

(10.) 10989 

(11.) 

2194 

(12.) 1998 

(13.) 

999 

(14.) 3996 

(15.) 

4138. 




£ 

Sm 

d. 


£ 

s. 

d. 

(1-) 

8 

5 

9-17 

(2.) 

4 

15 

7 -s- 31 

(3.) 

160 

6 

8-5-37 

(4.) 

126 

14 

0 -s- 21 

(5.) 

63 

7 

0— 42. 

(6.) 

28 

13 

6 62 

(7.) 

652 

16 

2-h 19 

(8.) 

326 

8 

1 -T- 38 

(9.) 

1222 

16 

0-48 

(10.) 

670 

8 

9 h- 400 

(11.) 

1244 

10 

10 - 140 

(12.) 

1010 

10 

IJh- 78 

(13.) 

4099 

14 

6-1-228 

(14.) 

5208 

1 

6f 190 


Answers. 



£ 

s. 

cL 


£ 

6. 

d. 


£ 

s . 

d. 

(1) 

0 

9 

9 

(2.) 

0 

3 

1 

(3.) 

4 

6 

8 

(4.) 

6 

0 

8 

(5.) 

1 

10 

2 

(6.) 

0 

9 

3 

(7.) 

34 

7 

2 

(8.) 

8 

11 

9* 

(9.) 

25 

9 

6 

(10.) 

1 

13 


(11.) 

8 

17 

9* 

(12.) 

12 

19 

4 

(13.) 

17 

19 

n 

(14.) 

27 

8 

2* 
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FIRST PRINCIPLES OF ARITHMETIC. 


REDUCTION. 


31 . The operations required in this rule are either effected 
by multiplication or division. 

Ex. 1. Reduce 4 yds. 2 ft. 5 in. to inches, 
yds. ft. in. Here we first bring the yards to feet by 
multiplying by 3, adding in the 2 ft. ; and 
tlipn these feet are brought to inches by 
multiplying by 12, adding in the 5 inches. 


2 5 


4 
_3 
14 ft. 

12 

173 inches. 


Ex. 2. Reduce 863 farthings to shillings. 

4)863 Here after dividing by 4 to bring the 

1 2)2 15c? 3 f. farthings to pence, we have 3/. over, then 

17^. life?. after dividing by 12 to bring the pence to 
shillings, we have 11c?. over, so that the 
given number of farthings contains 175. and life?. 

Ex. 3. Reduce £12 5s. 2f d. to farthings. 

£12 5s. 2%d. Here we first bring the pounds to 
20 shillings by multiplying by 20, adding in 

24 5s. the 5s.; these shillings are brought to 

12 pence by multiplying by 12, taking care 

2942c?. to add in the 2c?. ; and then these* pence 

4 r are brought to farthings by multiplying 

11771/. by 4, adding in the 3 farthings. 


Ex. 4. Reduce 267 days to weeks. 

Here dividing by 7 to bring the 
7)267 d a. days to weeks, we have 1 day over, 

4 )38 w. 1 da . then dividing by 4 to bring the 

9 mo. 2 w. 1 da. weeks to months, we have 2 w. 

over, so that the given number of 
days contains 9 mo. 2 w. 1 da. 
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Examples in Reduction . 

1. How many pence are there in £23? Ans. 5520 d. 

2. Reduce £14 10s. 8^c?. to farthings* Ans. 13953 f. 

3. How many sixpences are there in £5 ? Ans. 200. 

4. How many pence are there in 22 guineas ? 

Ans. 554 Ad. 

5. In 3 tons 2 cwt. 1 qr., how many lbs. ? Ans. 6972 Ids. 

6. In 3 cwt. 2 qrs. 17 lbs., how many lbs. ? Ans. 409 lbs. 

7. In 46 tons, how many lbs. ? Ans. 103040 lbs . 

8. Reduce 2 qrs. 3 lbs. 4 oz. to drams. 

Ans. 15168 drams . 

9. Reduce 9 lbs. 5 oz. Troy to grains. Ans. 54240 gr. 

10. Reduce 2 oz. 4 dwts. 5 grs. to grains. Ans. 1061 grs . 

11. In 3 miles 5 yds. 2 ft., how many feet? 

Ans. 15857 ft. 

12. Reduce 2 yds. 1 ft. 9 in. to inches. Ans. 93 inches. 

13. In 240 fathoms, how many feet? Ans. 1440 ft. 

14. In 40 miles 30 yds., how many feet? Ans. 211290 ft. 

15. Reduce 4 yds. 2 qrs. to nails. Ans. *12 nails. 

16. Reduce 5 ac. 3 r. 27 p. to poles. Ans. 947 poles. 

17. In 9 sq. yds. 7 ft, how many sq. inches? Ans. 12672. 

18. In 8 cubic yds., how many cubic inches ? 

Ans. 373248. 

19. Reduce 24 gals. 3 qts. to gills. Ans. 792 gills. 

20. In 40 bushels, how many quarts ? Ans. 1280 quarts. 

21. Reduce 2 qrs. 3 pks. to pints. Ans. 1072 pints. 

22. In 2 years 5 m. 3 w., how many minutes ? 

Ans. 1280160. 

23. If a man live 3 score years and 10, how many seconds 

does he live? Ans. 2201472000 sec. 

24. Reduce 374 inches to feet. Ans. 31 ft. 2 in. 

25. „ 273 qrs. to cwts. Ans. 68 cwts. 1 qr. 

26. „ 376 lbs. to cwts. Ans. 3 cwts. 1 qr. 12 lbs. 

27. „ 157 day to months. Ans. 5 mo. 2w.Z da. 

28. „ 5432 farthings to pounds. Ans. £5 13s. 2d. 
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29. How many pounds are there in 64 crowns ? Ans. £ 16. 

30. How many pounds are there in 40 guineas ? Ans. £ 42 . 

31. Reduce 456 sixpences to pouqds. Ans. £11 8s. 

32. ,, 234 sq. feet to sq. yards. Ans. 26 sq. yds. 

33. „ 23460 lbs. to tons. 

Ans. 10 tons , 9 cwts. 1 qr. 24 lbs. 

34. „ 6452 oz. to cwts. 

Ans. 3 cwts. 2 qrs. 1 1 lbs. 4 oz. 

35. „ 3456 grs. to oz. Troy. Am. 7 oz. 4 dwts. 

36. „ 39460 ft. to miles. Ans . 7 m. 833 yds . I ft. 

37. „ 3492 nails to yards. Ans. 218 yds. 1 qr. 

38. „ 564932 inches to leagues. 

Ans. 2 lea. 2 m. 1612 yds. lft.8 in. 

39. „ 24567 poles to acres. Ans. 153 ac. 2r. 7 p. 

40. „ 4642 sq. inches to sq. yds. 

Ans. 3 yds. 5 ft. 34 sq. in. 

41. „ 34500 cubic inches to cubic feet. 

Ans. 19 ft. 1668 in. 

42. „ 244 pints to gallons. Ans. 30 gals. 2 qts. 

43. „ 4569 days to years. 

Ans. 12 years , 7 mo. 5 da. 

44. „ 64598 seconds to hours. 

Ans. 17 h. 56 min. 38 sec. 


WEIGHTS AND MEASURES. 

Addition. 

1. A grocer sold 5 lbs. 12 oz. of bacon to one person, and 
8 lbs. 6 oz. to another ; how much was sold altogether ? 

Ans. 14 lb. 2 oz. 

2. A draper bought 3 pieces of cloth; in the 1st there 

were 26 yds. 3 qrs. 2 nls., in the 2nd 19 yds. 2 qrs. 3 nls^ 
and in the 3rd 24 yds, 0 qrs. 1 nL ; what quantity did he 
purchase ? Ans. 70 yds. 2 qrs. 2 nls. 
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3. A man went a journey. On the first day he travelled 
27 miles 5 fur., on the second day 23 miles 4 fur., and on 
the third day 21 miles 6 fur. ; what distance did he travel? 

A ns. 72 miles 7 furlongs, 

4. A schoolmaster took 1 h. 10 min. in giving a Bible 

lesson, 5i min. in giving a lesson on grammar, and 1 h. 
5 min. in giving a lesson on mechanics ; what time did he 
take altogether? Ans, 3 h . 12 min. 


lbs 

. oz. 

cwt. 

qr 

. 0. 

qr. 


. oz. 

lb.i 

oz.dwts. 

(5.) 7 

14 

(6.) 3 

2 

16 

(7.) 4 

8 

6 

(8.) 3 

15 

9 

4 

12 

2 

1 

8 

5 

14 

9 

2 

14 

8 

6 

3 

1 

6 

15 

7 

9 

8 

5 

4 

7 

dwt 

• yr. 

oz.dwt.gr • 

oz. 

dr. 

$er. 

dr. 

wr. 

07\ 

(9.) 8 

9 (10.) 3 

8 

12 

(11.) 9 
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1 

(12.) 7 

2 
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2 

8 

1 

9 

22 

4 

5 

2 

8 

1 

7 

1 

9 

2 

7 

15 

7 

7 

2 

1 

2 

8 

yds 

'.ft. 

lea. 

hi. 

fur \ 


. t». 

yds.i 

yrs. 

na 

(13.) 9 

2 (14.) 8 

1 
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(15.) 5 
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(16.) 7 

2 
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5 

2 

5 

7 

1 

9 

5 

3 

2 

2 

2 

1 

0 
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3 

0 

7 
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3 

1 

0 

9 

2 

4 

2 

2 

6 

2 

0 

0 

ells. 

qrs. 


. ac. 

r. 

po. 

gal. 

qts. 

pt. 

(17.) 8 

2 (18.) 19 


8 

(19.) 5 

2 

31 

(20.) 7 

2 

1 

5 

4 

6 


5 

2 

3 

17 

5 

3 

0 

3 

3 

15 


7 

4 

1 

1 

8 

1 

1 

qrs . 

bus . 

t0. i 

d. hrs. 

mo. 

w. 

d. 

yrs 

. A 

l 

(21.) 5 

3 (22.) 3 

6 20 

(23.) 4 

3 

4 

(24.) 2 

200 

2 

2 

2 

4 

23 

2 

2 

6 

3 

324 

3 

6 

2 

5 

9 

1 

3 

5 

2 

262 
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Answers . 

(5.) 18 lb. 13 oz. (6). 8 cwt. 2 qrs. 11 lb. 

(7.) 17 qr. 4 lb. 7 oz. (8.) 12 lbs. 10 oz. 4 dwts. 

(9.) 12 dwt. 2 gr. (10.) 7 oz. 6 dwt 1 gr. 

(11.) 22 oz. 3 dr. 2 scr. . (12.) 18 dr. 0 scr. 4 gr. 

(13.) 18 yds. 2 ft. (14.) 25 lea. 1 m. 6 fur. 

(15.) 19 yds. 1 ft. 6 in. (16.) 20 yds. 

(17.) 17 ells 4 qrs. (18.) 42 sq. yds. 2 sq. ft. 

(19.) 12 ac. 3 r. 9 p. (20.) 21 gal. 3 qts. 

(21.) 11 qrs. 3 bus. (22.) 9 w. 3 d. 4 hrs. 

(23.) 9 mo. 2 w. 1 da. (24.) 9 yrs. 56 da. 

Subtraction . 

1. A grocer bought 26 lbs. 6 oz. of tea, and sold 18 lbs. 

14 oz. ; how much had he left ? Ans. 7 lbs. 8 oz. 

2. A piece of cloth contained 24 yds. 2 qrs. 3 nls., but 

19 yds. 3 qrs. 2 nls. were sold, how much was there remain- 
ing ? Ans. 4 yds. 3 qrs. 1 nl. 

3. John is 9 years 7 mon. old, and Thomas is 11 years 
2 mon. ; how much is Thomas older than John ? 

Ans. 1 yr. 7 mon. 

4. A room is 14 ft. 3 in. long, and 9 ft. 8 in. broad ; 
how much does the length exceed the breadth ? 

Ans. 4 ft . 7 in. 

5. Subtract 3 cwt, 3 qrs. from 12 cwt. 1 qr. 

Ans. 8 cwt 2 qrs. 

6. „ 2 oz. 6 dwt 9 gr. from 6 oz. 3 dwt 

Ans. 3 oz. 16 dwt. 15 gr. 

7. „ 4 bus. 3 pks. from 12 bus. 2 pks. 

Ans. 7 bus. 3 pks. 

8. „ 2 m. 4 fur. from 1 1 m. 2 fur. 

Ans. 8 m. 6 fur: 

8* » 4 sq. yds. 6 sq. ft from 9 sq. yds. 3 sq. ft. 

Ans. 4 sq. yds . 6 sq.ft. 
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10. Subtract 5 ac. 2 r. 32 p. from 9 ac. 

Ans. 3 ac. I r. 8 p. 

11. „ 7 yrs. 5 mon. from 12 yrs. 2 mon. 

Ans. 4 yrs. 9 mo. 

12. „ 5 d. 9 hrs. 7 min. from 9 d. 5 hrs. 

Ans. 3 da. 19 hrs. 53 min. 


Multiplication 

1. What is the weight of 3 casks of sugar weighing 

5 cwt. 2 qrs. 20 lbs. each ? Ans. 17 cwt. 4 lbs. 

2. What is the weight of 7 chests of soap weighing 3 cwt. 

3 qrs. 9 lbs. each ? Ans. 26 cwt. 3 qrs. 7 lb. 

3. What is the weight of 5 silver plates weighing 5 oz. 

4 dwts. 9 grs. each? Ans. 26 oz. 1 dwt. 21 grs. 

4. What is the length of 6 pieces of calico measuring 

24 yds. 2 qrs. 3 nls. each? Ans. 148 yds. 2 nls. 


(5.) 4 tons 15 cwt. x 5. (6.) 5 dwt. 9 grs. x 

(7.) 3 ft, 8 in. x 16. (8.) 5 yds. 2 qrs. x 

(9.) 3 qrs. 5 nls* x 17. (10.) 5 ac. 2 r. x 

(11.) 6 qts. 1 pt. x 24. (12.) 3 min. 9 sec. x 

(13.) 4 yrs. 7 w. x 29. 

Answers. 

(5.) 23 t^ns 15 cwt. (6.) 134 dwt. 9 gr. 

(7.) 58 ft. 8 in. (8.) 198 yds. 

(9.) 72 qrs. 1 nL (10.) 66 ac. 

(11.) 156 qts. (12.) 44 mins. 6 sec. 

. (13.) 119 yrs. 47 w. 


25. 

36. 

12 . 

14. 


Division . 

1. 3 chests of tea weigh 169 lbs, 5 oz., what is the weight 
of each chest ? Ans. 56 lbs. 7 oz. 

D 
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2. A family consumes 5 lbs. 4 oz. of cheese in the week, 

how much is that a day ? Ans. 12 oz. 

3. A man walked 86 miles 4 yds. in 7 days, what distance 

did he walk in each day ? Ans . 12 m. 252 yds. 

4. What is the fourth part of 2 sacks 2 bus. ? Ans. 2 bus. 

5. What is the fifth part of a field containing 12 ac. 3 r. 

5 p. ? Ans. 2 ac. 2 r. 9 p. 

6. Divide a chaldron of coals into 9 equal portions. 

Ans. 1 sac. 1 bus. 

7. 18 horses ate 16 qrs. 2 bus. of corn, how much did each 

horse eat? Ans. 7 bus. 1 gal 3 qts. 

8. Divide 53 mon. 4 w. by 5. 

Ans. 10 mo. 3 w. 1 da. 9 h. 36 min. 


RATIOS. | 

32. Before commencing this rule, the Teacher must explain 
the “ Formation of a Fraction.” See 40 . 

The ratio of two numbers is their relative magnitude, or 
the number of times that one number p contained in the 
other ; thus we express the ratio of 7 to 8 by saying that 7 ' 

are 7 times the 8th of 8, or that 7 are £ of 8. This ratio is 
also sometimes expressed by 7 : 8, which reads 7 is to 8. 

Examples in Ratios. 

■ 

1. What part of 8 is 2 ? Ans . One-fourth, or £ ; because 
if 8 units be divided into four equal lots, || || |[ ||, the number 
in one of them is called the one-fourth (£) of 8, which we 
perceive is 2. 

2. What part of 6 is 4 ? Ans. 

6 = |||l|| Here it will be seen that the 3rd of 6, 

4 = |||| which is 2, must be repeated 2 times to i 
.produce 4, that is, 4 are 2 times the 3rd, pr of 6. 
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3. What part of 9 is 12? Arts. because the 3rd of 9, 
which is 3, must be repeated 4 times to produce 12. 

4. What is the ratio of 15 to \2 ? Ans. £. 

12 = ||| |l| HI HI Here the 4th of 12, which is 
15 = m in hi in in 3, must be repeated 5 times 

to make 15, that is, 15 are 5 times the 4th, or f , of 12. 

This ratio is also obviously expressed by ; therefore £ 
and If express the same ratio ; but the former is the ratio in 
its least terms. 

5. What is the ratio of 20 to 25 ? Ani. 

6. What is 3 times the 4th, or £> of 16 ? Ans, 12 ; because 
the 4th of 16 is 4, and therefore 3 times the 4th of 16 = 3 
times.4=12. 

7. What is one-fifth (|) of £1. ? Ans. 4 s. 

8. What is $ of a shilling ? Ans . 8 d. 

9. What is $ of £2. ? Ans. £L. 4s. 

10. Find respectively the values of $, f, and £ of a 

pound. Ans. 8s., 15s., 17 s. 6d., 13s. 4 d., Ids. 8 d. 

1 1. Show that £ of a shilling is the same as § of a shilling. 

. 12. What part of a shilling is 2d. ? Ans. 


13. 

99 

99 

99 

„ Ad.? 

Ans . 

14. 

99 

99 

99 

00 

•V 

Ans. f. 

15. 

)) 

99 

99 

„ 9 d.? 

Ans. £. 

16. 

99 

99 

of a pound is 5s. ? 

. . Ans. 

17. 

99 

99 

99 

99 4$. ? 

Ans. 

18. 

99 

99 

99 

„ 12s . ? 

Ans. £. 

19. 

What 

part of a lb. 

av. is 8 os.? 

Ans. 

20. 

99 

99 

99 

„ 2 o z. ?' 

Ans. f 

21. 

99 

99 

99 

„ 4 oz. ? 

Ans. \. 

22. 

99 

99 

)) 

„ 12 oz.? 

Ans. f . 


d 2 
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FIRST PRINCIPLES OF ARITHMETIC. 


RULE OP THREE 

(where a knowledge of Fractions is not required). 

33. First Method . By Multiplication . 

1. If 3 books cost 6s. 7d., what will 12 cost? 

Cost 3 books = 6s. 7 d. 

„ 12 „ = 4 times 6*. 7d. = 1/. 6s. 4 d. 

2. If 5 mugs cost 6#. 7f<£, ’ what will 20 cost? 

Ant. £1 6s. 7 cL 

3. If 4 sheep cost £6 12s. 7 id., what will 12 cost? 

Ans. £19. 17 s. lOJdL 

4. If 7 chairs cost 18#. 9d., what will be the charge for 42 

chairs at the same rate ? Ans. £5. 12s. 6d. 

5. How much must be paid for SO cwtB. of sugar, when 

5 cwts. cost £9 7#. 8 fyL ? Ans. £56. 6s. 8 d. 

6. If a man can earn £2 5s. 6d. in 6 days, how much will 

he earn in 42 days ? Ans. £15 1 8#. 6d. 

7. If a bricklayer can build 46 yds. of wall in 9 days, how 

many yards will he build in 6S days ? Ans. 3 22. 

8. If 9 oxen cost £63 10#. 7 <£, what will 45 cost ? 

Ans. £317 12#. lid. 

9. If 5 lbs. of tea cost £1 6#. 3d., what will 45 lbs. cost ? 

Ans. £11 16#. 3d. 

10. If a man can walk 65 miles in S days, what distance 

will he walk in 15 days ? Ans. S25 miles. 

34. Second Method. By Division . 

1. If 8 lbs. of sugar cost 6s. 9 d., what will 2 lbs. cost ? 

Cost of 8 lbs. = 6s. 9 d. 

.\ „ 2 lbs. = i of 6#. 9d. = 1#. Sid. 

2. If 12 bottles cost £3 13#. 9 d., what should I pay for 4 

bottles at' the same rate ? Ans . £1 4 s. 7dL 

3. If 32 horses cost £274 8#. 4 d. f how much should be paid 

for 4 horses at the same rate ? Ans. £34 6#. 0$. 
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4. If 35 lbs. of tea cost £9 7 *. 6d.> bow much should be 

paid for 7 lbs.? Am. £1 17*. 6d. 

5. 30 articles cost £7 17 *. required the cost of 10. 

Am. £2 12s. 6jd. 

6. 48 cost £21 8*. 6d. f required the 9 ost of 6. 

Am. £2 13^. 6%d. 

7. 27 cost £6 4s. 3| d., required the cost of 9. 

Ans. £2 Is. 5%d' 

& 36 cost £18 10*. 6d., required the cost of 4. 

Am. £2 1*. 2d. 

9. 72 cost £16 12*. 6d n required the cost of 6. 

Ans. £1 7s. 

10. 8 cost £17 14*. 4 d^ required the cost of 2. 

Am. £4 8*. 7 d. 

11. The rent of a farm containing 60 acres is £84 10*. 9 d.> 
what will be the rent of a field containing 5 acres ? 

Am. £7 0*. 10 Id. 

12. If a lb. of sugar cost 6d., what is the cost of 4 oz. ? 
Am. 1 \d ; because 4 oz. is \ of a lb. ; therefore the cost of 
4 oz. will be £ of 6d. = 1 \d. 

13. If a lb. of tea cost 5s. 4 d., what is the cost of 2 oz. ? 
Am. 8 d* 

14. If a man spend £14 3*. 4 d. in 56 days, how much is 

that for 7 days? Am. £1 15*. 5d. 

35. Third Method. By Division and Multiplication. 

1. If 3 articles cost 4*. 6d., what is the cost of 7 ? 

Cost 3 articles = 4*. 6d. 

.% Cost 1 article = £ of 4*. 6d. =1*. 6d 
•\ Cost 7 articles = 7 times 1*. 6d = 10*. 6d. 

In the course of the demonstration, questions like the fol- 
lowing may be put by the Teacher. 

Teacher (writing down, “ Cost 3 articles = ”). What is 
the cost of 3 articles? 

Pupil. Four shillings and sixpence. 

D 3 
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Teacher (writing down, “ Cost 1 article = ”). Will the 
cost Of 1 article be more or less than 4 s. 6d. ? 

Pupil . It will be less. 

Teacher . What part of 4$. 6d. will 1 article be ? 

Pupil. One-third part. 

Teacher. How many articles have we now to find the cost 
of? 

Pupil. 7 articles. 

Teacher. Will the cost of 7 articles be more or less than 
the cost of one ? 

Pupil. More. The cost of 7 will be 7 times the cost of 
one, that is, 7 times Is. 6d. 

2. If 6 lbs. of coffee cost 15s., what is the cost of 7 lbs. ? 

Ans. 17 s. 6d. 

3. 5 articles cost Is. 3d., required the cost of 9. Ans. 2s. 3d. 

4. 7 „ „ Is. 9 d^ „ „ 5. Ans. Is. 3d: 

5. 12 „ „ 2s. 6d. y „ „ 10. Ans. 2s. Id. 

6. 2 „ „ 5s. 3 d. 9 yy „ 5. Ans. 13 s. 1 £d. 

7. 8 „ „ 25s. 6d.. „ „ 7. Ans. 22s. 3$d. 

8. 5 cost £18 6s. 3d., required the cost of 13. 

Ans. £47 12s. 3d. 

9.7 „ £2 6s. ld^ yy ,y 23. Ans. £7 11s. 5d. 

10. 9 „ £10 13s. „ „ 70. Ans. £§2 16s. 8 d. 

11. 3 „ 17s. 3 d.y yy yy 31. Ans. £9 18 s. 3 d: 

12. A servant’s wages is £1 9s. 3d. for a quarter or 13 

weeks, how much should she receive for 5 weeks ? 

Ans. 11s. 3d, 

13. If a person walk 20 miles in 5 hours, how far will he 

walk in 12 hours ? Ans. 48 miles. 

14. If 3 candlesticks cost 8s. 4 d., how many can be bought 

with l£ 13s. 4 d. ? Ans. 12. 

Here the money to be expended is exactly 4 times the 
cost of 3 candlesticks, therefore the number that can be 
bought will be 4 times 3 = 12. 

15. If 5 yards of cloth cost 7s. 5c?., how many yards can 

be purchased with £2 11s. 11c?. ? An&. 35 yds. 
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16. 5 mugs cost 2s. 6d., how many can be bought with 
3 s. 6d. or 42 d. ? 

Cost 1 mug = ^ of 2s . 6d. = 6d . 

.% No. mugs = ^ = 7 -4»s. 

17. 6 plates cost 5s., how many will 6s. 8d buy ? Ans. 8. 

18. 4 lambs cost 2/. 16s., how many can be purchased 

with 41. 18s.? Ans. 7. 

19. A workman receives 25s. for 6 days, how many days 

must he work to earn 21. 5s. lOrf. ? Ans. 1 1 days. 

20. If 16 cost 9s. 4 d, how much should be paid for 24 ? 

Cost 16 = 9s. 4 d. 

.% Cost 4 == \ of 9s. 4df. = 2s. Ad 
and Cost 24 = 6 times 2s. Ad. = 14s. 

21. If 28 cost 16s. Ad., what cost 16? Ans. 9s. Ad. 

22. I bought 30 oranges for 2s. 2^d., what did I pay per 

dozen ? Ans. 10^d. 


36. Fourth Method. By Division and Addition, or by 
Multiplication, Division, and Addition. 

1. If 8 lbs. of coffee cost 7s. 9d., what will 10 lbs. cost ? 

Cost 8 lbs. = 7s. 9d. 

• m Cost 2 lbs. = ^ of 7s. 9d. = Is. 11 \d. 

Cost 10 lbs.* = 9s. 8 yt. 

2. If 8 cost £6 4s. 8£<£, what will 12 cost? 

Ans. £9 7s. Of d. 

3. If 16 cost £7 9s. 2d~> what will 18 cost? 

Ans. £8 7s, 9\d. 

A. If 32 cost £5 3s. 7 d, what will 40 cost ? 

Ans. £6 9s. 5| d. 

5. It 8 cost £3 5s. Ad, what will 9 cost? 

Ans. £3 13s. 6d. 

6. If 63 cost 19s. 6df., what will 70 cost ? 

. Here 70 . ?= 63+ 7, and 7 is £ of 63, then we have, 
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Cost 63 = - - - 19 5. 6d 
Cost 7 = i of 195. 6d s 25. 2d 

•\ = Cost 70 215. 8d 

7. If 12 cost £21 105., what will 16 cost? 

Ans. £28 135. 4 d 

8. If 48 cost £120 115. lOd, what will 60 cost ? 

Ans. £150 145. 9$d 

9. If 24 cost £33 155. 7 d, what will 28 cost ? ' 

Ans. £39 8s. 2d. 

10. If 9 cost 35. 2 \d., what will 19 cost ? 

Here 19 = 2 x 9 -f 1, therefore we have. 

Cost 18 = 2 times 35. 2{d. = 65. 4 \d. 

Cost 1 = i of 35. 2£f. = 4|d 

V. Cost 19 = 65. 8fd 

11. If 4. cost £6 IO5. 8d, what will 17 cost ? 

Ans. £27 15s. 4di 

12. If 9 cost £12 5s. 6d, what will 21 cost ? 

Ans. £28 125. lOd 

13. If 16 cost £18 7 5. 4d, what will 20 cost ? 

19*. 2d 

14. If 8 cost £6 145. 5d, what Will 12 cost ? 

Ans. £10 1* 7 id 

15. If 18 cost £16 25. 3d, what will 27 cost ? 

-4«5. £24 3 5. 4£d 
16 If 6 cost 95. 8d, what will 20 cost ? 

Cost 18 = 3 times 95. 8d = £1 95. 0 d. 

Cost 2 = £ of 95. 8d = 35. 2£d 

•\ Cost 20 = £1 125. 2£d 

17. If 7 hats cost 195., what will 15 cost? 

Ans. £2 0s. 8£d 

18. If 8 cost £4 I65. lOd, what will 11 cost? 

Ans. £6 135. lfd 

19. If 7 cost 5s. 8 d, what will 23 cost? Ans. 185. 7^d 
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£0. If 3 lbs. 2 os. of tea cost £1 5s. 5<L, what should be 
paid for 31bs. 12 oz. at the same rate ? Am. £1 10s. 6d. 

37. Fifth Method. By Division and Subtraction, or by 
Multiplication, Division, and Subtraction. 

1. If 12 books cost 6s. 3d., what should I pay for 9 ? 

Cost 12 books = — — — 6s. 3d. 

Cost 3 books = ± of 6s. 3d. = Is. 6§d. 

Cost of 9 books = 4s. 8^. 

2. If 25 cost £6 10s. 5d., what will 20 cost ? 

Am. £5 4s. 4 <L 

3. If 32 cost £16 5s. Ad., what will 24 cost ? 

Am. £12 4s. 

4. If 24 cost £6 5s. 9d., what will 20 cost ? 

Am. £5 4s. 9 $d. 

5. If 30 cost £22 10 s. 5<L, what will 27 cost ? 

Am. 20 5s. 4\d. 

6. If 7 lbs. of rice cost 15£^., what should I pay for 20 lbs. ? 

Cost 21 lbs. = 3 times 15| d. = 3s. 11^ 

Cost 1 lb. = \ of I5$d. = 2jd. 

Cost 20 lbs. = 3s. 9d. 

7. If 4 cost 9s. 6d., what will 19 cost? Am. £2 5s. 1 \d. 

8. If 8 cost 16s. 4 d., what will 23 cost? Am. £2 6s. 1 l^d. 

9. If 6 chairs can be bought for 12s. 3d., what must be 

paid for 17 chairs ? Am. £ 1 14s. 8 \d. 

38 . Sixth Method. By Ratios. 

1. What will be the cost of 20 sheep, if 25 cost £20 0s. 
3d. ? Here 20 is $ of 25. 

Cost 20 = $ of £20 0s. 5d. = £16 0s. 4 d. Am. 

2. If 16 cost £21 7s. 4 d., what will 12 cost ? 

Am. £16 0s. 6d. 

3. If 30 cost £7 17 s. Bd., what will 10 cost ? 

Am. £2 1 2s.6\d. 
o 5 
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4. What will be the cost of 90 galls, of spirits, if 80 galls, 

cost £76 7 s. 4 d. ? Ans. £85 18a. id. 

5. If 15 loaves cost 2s. Id., what is the price of 9? 

Ans. 1#. id. 

6. If 18 lbs. cost 14 guineas, what cost 21 lbs. ? 

Ans> £17 is. 


BILLS. 

39 . It is highly desirable that the pupils should be fre- 
quently practised as well in calculating mentally, as with the 
slate, the cost of the different articles in a simple account 

Ex. 1. 4J- lbs. of tea, at 6s. 4 d. 

s. d. 

6 4 cost 1 lb. 

4 . 

1,5 4 cost 4 lbs. 

3 2 cost £ lb. 

17 cost £ lb. 

1 10 1 cost 4f lbs. 


Here the cost of £ lb. is the £ of 6a. 4 d.; and the cost of £ 
lb. is the \ of 3a. 2 d . 

Ex. 2. 3 lbs. 4 oz. of coffee, at 2s. 6d. 

2 6 
3 

7 6 cost 3 lbs. 

7£ cost 4 oz*. or £ of 1 lb* 

8 1^ cost 31bs. 4 oz. 
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A DRAPER’S BILL. 

July 1. 1845. 

Mr . Hunter, 

Bought of T. Rate , 

£ s . cf. 

3 yds. of Cloth, ......... at 5s. 6d. ...... 

4 yds. „ at 4 3 ...... 

7 yds. of Calico, at 8£ 

99 99 ^ ^ 

£1 19 3£ 


a grocer’s bill. 


May 9. 1845. 

Mr. Thomas Bolton, 

Bought of H. Winter, 

May 1. 3 lbs. of Tea, at As. 3 d. ...... 

4 lbs. 2 oz. of Bacon... at 6 ...... 

£ lb. of Coffee at 2 3 .....; 

4. 2 lbs. 3 oz. of Soap, ... at 8 

9. 3£ lbs. of Currants, ... at 7 

£0 19 5£ 


FRACTIONS. 

40 . Formation of Fractions. A fraction is formed by di- 
viding a unit, or any otyect representing a* unit, into a certain 
number of equal parts, then any number of those parts will 
form a fraction ; thus, if I cut a loaf into 5 equal parts, one 
of those parts will be called one-fifth (J), two of them will be 
called two-fifths (f), three of them three-fifths (|), and so on. 
In the fraction £, the 5 is called the denominator, and the 3 

. s 6 
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the numerator ; the denominator, therefore, indicates the 
number of parts into which the unit is divided, and the nume- 
rator shows how many of those parts are taken. 

1. Show how the fraction £ is formed. 

Am, If I cut an apple into 4 equal pieces, 3 of those 
pieces will be f of the apple. Or thus : if I divide the line 
A | | » B into 4 equal parts, 3 of them, as 

A «, will be | of the line. Or thus : if I divide any space, 
say a square, into 4 equal parts, 3 of them will he £ of the 
whole space. 

2. Show how I should give a boy £ of an apple. 

Am, I should cut the apple into 5 equal pieces, then one 
of them would be £ of the apple, and 2 of them would be £ 
of the apple. So that if a boy got 2 of the pieces, he would 
have £ of the apple. 

If I give 2 of the pieces to one boy, and 2 more to another 
boy, how much of the apple would I have given away ? 

Am, £ ; thus, £ + £ = £. 

3. Show how I should give a person £ of a loaf. 

Am. I should cut the loaf into 7 equal pieces, then 3 of 
these pieces would be £ of the loaf. 

If I give 3 pieces to one person, and 2 of them to another, 
how much of the loaf would I have given away ? 

Am, £ ; thus, £ + £ ss £. 

How many sevenths make up the whole or unit ? 

Am. Seven ; thus, £ = 1. 

How do you add fractions having the same denominator ? 

Am. By adding the numerators together, and then putting 
the common denominator beneath that sum : thus 3 pieces 
of a loaf, added to 2 pieces of the same size, will give 5 of 
those pieces, no matter what part of the loaf each piece 
may be. 

4. Show how the fractions £,£,£, &c., are formed. 

4X. A fraction may also be regarded as a quantity result- 
ing from the division of the numerator by the denominator ; 
thus the 4th part of 3 is the same as f ; because the 4th of 
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3 loaves is the same as £ of one loaf ; again, 

the annexed figure shows that the £ of one 

square, or unit, is the some as the third part * 

of 2 squares or units. The line a b cuts off 

the third of 2 units, and c d f of one unit. 

To give another illustration of this important principle : 
let 3 persons have each the same sum of money, then if we 
take the £ of each man’s money from him, we shall have got 
3 times the £ of each man’s money, and at the same time the 
£ of the whole money ; that is, 3 times £ of the sum of money 
= £ of 3 times the sum of money . 

1. Show that $ of 1 pound is the same as £ of 3 pounds. 

Ans. 1 2s. 

2. Show that £ of 1 shilling is the same as £ of 3 shillings. 

Ans . 9d. 

3. Show that £ of 1 5s. 9 d, is the same as £ of 5 times 
15s. 9c?. 


s. 

d. 

s. 

d. 

7) 15 

9 

15 

9 

2 

3 


5 


5 

7) 78 

9 

lT" 

3 

11 

3 


4. Show that £ of £9 6s. 8 d. is the same as £ of 7 times 
£9 6s. 8<L Ans . £8 3s. Ad. 

It therefore appears, that we can find the fractional part of 
any quantity in two ways ; 1st, by dividing the quantity by 
the denominator of the fraction, and then multiplying the 
quotient by the numerator ; 2nd, by multiplying the quan- 
tity by the numerator of the fraction, and then dividing the 
product by the denominator. In general the latter method 
is the more convenient in practice. 

42 . To reduce an improper Fraction to a mixed Number , 
and conversely . 

An improper fraction is a fraction whose numerator is 
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greater than its denominator ; as f, -f. A mixed number isu 
formed by a whole number and a fraction ; as , 4$. 

1. Suppose I cut a lot of apples, each into 5 equal 
pieces, then each piece will be called Now if I 
give a boy 7 of these pieces, how many apples will he have 
got ? Am. If ; because 5 of the pieces will makei 1 
apple, and the 2 pieces more will be f of an apple, that is, 
* = * + *=!* 

If I give a boy 14 of these pieces, how many apples wilt 
he have got ? Am. 2f ; because 10 of the pieces will 
make 2 apples, and the 4 pieces more will be £ of an apple, 
that is, = £ + £ + f = 2£ . 

What is here done to bring this improper fraction to a 
mixed number ? Am. We find how many fives can be 
got out of 14, and the number that is over, gives us the 
number of fifths. 

If I give a boy 4 apples and 2 of the pieces (f ) more, 
how many fifths will he have got ? Am. 2 y 9 , because 

each apple will cut into 5 fifths, and 4 apples will cut into 4 
times 5, or 20 fifths, and the 2 fifths more will make 20 fifths; 
that is, 4f = £ + £ +£ + £ + f= V- 

2. The improper fraction f = 2 J ; 
because $ = 1, .\f=f + f + f = 

2f. Performing the reverse opera- 
tion, 2f = f ; because 2 = f, and .\ 

2$ = $ + $ = $• The annexed 
figure renders these processes appa- 
rent, where a b cuts off § = . 

Hence we derive the following rules. An improper frac- 
tion is brought to a mixed number by dividing the numerator 
by the denominator for the whole number, and the remainder, 
if any, will be the numerator of the fractional part. A 
mixed number is brought to an improper fraction, by mul- 
tiplying the whole number by the denominator of the 
fraction, and adding the numerator of the fraction for the 
new numerator. 


a 
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Examples . 

1. In 9 quarter oranges, how many whole oranges ? 

Ans . 2{. 

2. How many one-fifths of a loaf can I cut out of 3 loaves 

andf? Ans. y. 

3. Reduce to mixed numbers, proving the processes by a 

figure, f, , y 9 > V • Ans. If, 2£, 2f, 3§. 

4. Reduce to improper fractions, 3f, 4f, 2f . 

Ans. y, f, y. 

5. In 3f , 5f , 19£, 15, how many halves? 

Ans. V, 3*9, 3*o. 

6. In 5f , 4, 8£, 4f , how many thirds ? 

y, y, y, y. 

7. Li3f, 5f, 2, 2f, how many fourths? Ans. y, y,f, £. 

8. In 6£ , 9£, 7£, how many fifths ? 3 y, y, y . 

9. In 2 T y, 5^, 4 X V, how many tenths ? 

10. Reduce to mixed numbers, y, y, ff, fJ * 2 tV> 

W- > 2 i> 5 A> 2 A> 3 A* 12». «*’. 

11. Reduce to improper fractions, 14f , 18^, 44-j-f , 24^, 

34 t V Ans.*p, W.WtW.W- 


43 . 7b perform Division when there is a Remainder . 

l£r. 34 5 = y = 6£ . This shows that in division we 

put the remainder as the numerator, and the divisor as the 
denominator of a fraction. 


Examples . 

1 . Divide 45 by 4, 563 by 7, 5847 by 17, 


2. Divide 23456 by 29. 

3. Divide 72341 by 39. 

4. Divide 102087 by 61. 

5. Divide 205050 by 135. 

6. Divide 1425609 by 93. 


Ans. Ilf, 80f, 
343ff 
Ans. 808f|. 
Ans. 1854ff. 
Ans. 1673ff 
Am. 1518^- or f. 
Ans. 15329^| or fa 
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44. To multiply or divide a Fraction by a whole Number . 

1. If I cut a lot of apples each into 3 equal pieces, then 
each piece will be Now if I give 2 of these pieces to one 
boy, 2 pieces to another, 2 pieces to another, and 2 pieces 
to another, how many times $ shall I have given away ? 

Ans. 4 times £ =£, that is, 4 times £ = £ + £.+ £ + £ = £. 

If to each of the 4 boys I give 5 of the pieces, how many 
shall I have then given away ? Ans. 4 times f 

that w,}x4 = Y- 

Here it appears, that we multiply the numerator by the 
whole number , and retain the denominator \ 

2. In the annexed figure it will 
be seen, that 3 times £=£+£+ 

J = s or 2 \. 

:? 

l ; 

Here also it will be seen, that £ of £ = £, that is £ -5- 
3 = |* Proving, in this case, that toe divide the numerator 
of the fraction by the whole number v 

3. If to 1(T persons I give * of a loaf to each, how many 

loaves shall I have given away ? Arts. 2f. 

What is the ^ of a T °, (the loaves given away) ? Ans . $ . 

4. Let a db c (see fig. Art 46. page 65.) be any space re- 

presenting a whole or unit, and let it be divided into 3 equal 
parts by the upright lines ; then the piece a b c will be£ ; 
and if we divide this third into 4 equal parts, one of them, as 
a c , will be the fourth of one-third, and at the same time one 
twelfth of the whole, that is, £ of or £ 4 = And £ 

of f, or $ -i- 4 =2 times A = tV Here we multiply the 
denominator by the divisor . 

5. What is the 5th of f ? Ans. ^ 5 because the 5th of £ 
= -fa and then the 5th of £ = 3 times -fa = 

Examples . 

1. Repeat £, £, £, £, £ three times. .Ans. 1£, 1£, 1£, 3J, If* 

2. What is the 4th part of ^ ? Ans. £ . 

3. Divide £ into 3 equal portions. Ans. £, 

4. What is the 4th part of £ of an apple ? Ans. £. 
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5. A boy got -J- of an orange, and gave a balf of it to his 
friend, what part of the orange had he left ? Ans. 


(1.) * x 5 
(5.) x 9 
(9.) x 3 
(13.) y of y 


(2.) V x 8 

(6.) V x 19 
(10.) 7* x 5 
(14.) i off 


(3.) V x 9 
(7.) V 4 x 7 

(HO * of | 

(15.) iof i 


(4.) * x 8 
, (8.) 71 x 9 
(12.) 1 of | 
(16.) iof 1 


(17.) t-H 

7 (18.) * x 

12. 




«: 

Answers . 



(1.) 17* 

(2.) 45* 

(3.) 28* 

(4.) 7A 

(5.) 39 

(6.) 52* 

(7.) 47* 

(8.) 64* 

(9.) 14* 

(10.) 36* 

(11.) * 

(12.) 1 

(13.) A 

(14.) A 

(15.) A 

(16.) * 

(17.) A 

(18.) 8f 




45 . It is useful to remember that a fraction multiplied by 
its denominator gives the numerator ; thus |x5s^ = 3 ; 
because 1 taken 5 times gives the whole unit, and £ taken 
5 times = 3 times 1 = 3. 

46 . To change the Denominator of a Fraction . 

1. Bring f and £ to the same denominator, viz. 12ths. 

Here the space, or unit, is divided into thirds b e 

by the upright lines, and into fourths by the 
horizontal lines. By this means the unit is di- 
vided into 12 equal parts, and therefore each 

part is t 5 *. The line a b cuts off f, and cd e d 

CUtS off f . a r 

.% 1 = A> and | = 2 times A = A- 
1 = and £ = 3 times -fa = A • 

2. How can I cut £ of a loaf into eighths ? Ans, By 
cutting each of the fourths into two equal parts, we shall 
have, £ =£, and .\ £ = 3 times £ = £. 

We observe, from the foregoing demonstrations, that if the 
numerator and denominator of a fraction be at the same time 
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multiplied or divided bj the same number, the value of the 
fraction will not be altered ; thus $ = where the nume- 
rator 2 is multiplied by 4, and the denominator 3 is also 
multiplied by 4 to obtain By multiplying the denomi- 
nator by 4 we make the fractional part one-fourth of what 
it was, but by taking the numerator 4 times we restore the 
original value of the fraction ; the process is, in fact, dividing 
and multiplying by the same number. The fraction f is in 
its lowest terms, and it is obtained from by dividing 
numerator and denominator by 4. 

3. How many 16ths of a loaf can be cut out of £ of a loaf? 
Here, by cutting each £ into 4 pieces, we shall get and then 
out of £ we shall get 3 times 

4. Bring | of an apple and | of an apple to the same piece 
or part of an apple. Here, by cutting the £ into 3 equal 
pieces, we shall get £, and, by cutting the £ into 2 equal pieces, , 
we shall get £. 

5. Show that £ of an orange is the same as £ of an orange. 
In the whole orange we shall have 8 eighths, therefore 4 
eighths must be the same as one-half. 

Examples . 

1. Reduce to twelfths the fractions £,&£,£• Ans. ££, 
tV 

2. Reduce to 16ths, £, £, £. Ans. ££, ££, A- 

3. Reduce to 20ths, £, £, £, Ans. ££> 

4. Reduce to 24ths, £, £, £, £, -fo. Ans. ££, ££, ££. 

5. Reduce to the least common denominator the fractions, 

£, $ , £. Ans. Here the least common multiple of 

2, 3, and 4, is 12 (that is, the least number which is exactly 
divisible by 2, 3, and 4). All the fractions may therefore 
be brought to 12ths ; thus £ x £ = £ x t = aad 

£ x £ = where the multipliers 6, 4, and 3 are found by 
dividing 12 respectively by the denominators 2, 3, and 4. 

6. Reduce to the least common denominator, £, £, and £* 

A> Ar £8* 
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7. Redace to the least common denominator, £, f, and T 3 ^. 

il> lr> A* 

8. Reduce -}£ to its least terms. Arts, f . Here, dividing 
numerator and denominator by 4, we have, ££ ■+• £ = |. 

9. Reduce to their least terms, f , ^ 

ii> H* A> f > £> £> £> b h A* 

47. To odef and! subtract Fractions . 

It has already been shown, that when two fractions have 
the same denominator, then we can add them together or take 
their difference ; because fractions in this form are expressed 
in the same fractional unit or piece of the whole unit. Hence 
we have the following rule : — 

Rule . Reduce (if necessary) the fractions to the same 
denominator, add or subtract the numerators; as the case may 
be, and retain the common denominator. 

1. -§■ + £ = £ = 2-J-. See fig. to Art. 42. page 62. 

2. $-$ = $=1. 

3. Add £ and £. Bringing the fractions to 15ths, we 
have, £ + i = A+ A = Ti- ^ 

4. Add 2^ and 3£. Here we shall first add the frac- 
tional parts, and then add the whole numbers. 

i -h 1 A > then 2+ 3 + 1^=6^. Ans. 

5. Add f, and Here the least common multiple of 
5, 8, and 10, is 40 ; we shall therefore bring the fractions to 
40ths. 

i + ! + A = A + H + i§ == 4i =: 1 H- 

Examples . 

Find the value of \ 

■(!•)+ + * (2-H+* (304 + 1 

(4)li + 2i (5.)* + $ + * (6.)*-f 

(7.)f-$ (8) 3* — li (9.)* + i + * 

(10.) * + /r + i (HO f +*+* (12-) m + 1* 

(13.) t + i + i (140 2i+l|+i (IS.) f + *+ * 

<16.)* + * (17.) (18.)3i-2f 

(10.) iV-A (20.) A - A (21.) * + * + i 

(22.) l-t + i (23.)8* + |-* (24.) 3f - If 

“ Digitized by Google 



68 


FIRST PRINCIPLES .OF ARITHMETIC. 


(10 H 
(&)* 
(1L) 

(is > m 

(210 « 


(20 2 * 
(70* 
(120 2 °a 
(170 i 
(220 « 


iiMweri. 

(30 1* 
(80 2* 
(130 m 

(180 H 
(230 4* 


(40 H 
(90 1* 
(140 4* 
(iso a 

(240 Itt- 


(«o m 

(100 if 
(150 W 
(200 A 


48 . To multiply Fractions , or to Fraction qf a 

Fraction . 

1. To show that £ of £ = * s= £. Where jce multiply 
the numerators together for the new numerator and the de- 
nominators together for the new denominator: thus $ of 

Let re be be a unit (see fig. to Art 46 . p. 65.). The space 
r eb a forms £. This is cut into 4 parts by the horizontal 
lines, and therefore the space e dob will be £ of £> which we 
see contains 6 twelfths, that is, £ of £ = *. The various 
steps in the operation may be written as follows 

1 °f i “ A 5 

but this result must be taken 2 times to give the fourth of 
2 thirds. 

A i of £ = 2 times *=* 

Now this result must be taken 3 times to give 3 fourths of 
two-thirds. 

A £of £ = 3 times* = *. 

2. £ x § = * ; because by £ x £ we mean £ of 2 times 
£ = *. Hence it follows that we multiply fractions in the 
came way that we find the value of a fraction of a fraction. 

3. | of £ = 3 times £ = £ = 1£. This example exhibits 
the principle of cancelling, where the 4 in the denominator 
is contained 2 times in the 8 of the numerator : thus we also 

have, ^ of = t. . 

4. When there are mixed numbers to multiply together, 
it is generally most convenient to reduce the mixed numbers 
to improper fractions before multiplying : thus, 2£ x 4£ ss 
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Examples . 

( 2 .) un 

(4.) I of I of 4 
(6.) * of * of * 
(8.) * of * of * 


(1.) *off 
(3.) *of* 

(5.) *off 
(7.) i off of | 

(9.) f x $ 

(11.) x5J 

(13.) 2* x 5* 

(15.) *0^ + 3* 
(17.) *of* + * 

(19.) * oft-* of* 
(21.) 5* x 2J + * x | 


(10.) * X * x V 
(12.) fxAx5 
(14.) | x 7 x 2* 
(16.) * of f + * 

(18.) * of f + $ of f 

(20.) *of*+fofA 

(22.) 2* X * — * x f 


Answers. 

(1.) f (2.) A (3-) * (4.) A (5.) A 

(6.) A (70 A (8-) A (»•) * (10.) if 

(11.) | (12.) 5 (13.) 13 (14.) 6A (15.) 3* 

(16.) A (17-) 1A (18.) m (19.) m (20.) ** 

(21.) 14* (22.) 3A- 


49 . Examples in Compound Multiplication, when there is a 
Fraction in the Multiplier. 


£ 

s. 

d. 

3 

4 

6J x 37£ 

6 

19~ 

7 

6 

ileT 

2 

9 product by 36 

3 

4 


2 

3 

n i 

121 

10 

s? 

CO 

Hs 

CO 


In this example, the value of the *is found by multiplying 
the price of one article by 2, and then dividing by 3, as ex* 
plained in Art. 41 . 
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2. 27f at £9 10*. 4 d. 

3. 34$ at £8 7 s. 2\d. 

4. 47$ at £13 2s. 5| d. 
5 77$ at £15 19*. 6 d. 

6. 37$ at £2 14*. 9 d. 

7. 27 1 at £3 16*. 6d. 

8. 38$ at £7 19*. 9 d. 

9. 96$ at £5 4*. 3d. 

10. 55$ at £11 9*. 6 d. 


Am. £264 1*. Qd. 
Am. £291 3*. 8| d. 
Am. £628 6*. 2 &d. 
Am. £1235 8*. 0 d. 
Am. £103 13*. 7$ d. 
Am. £106 9*. 3d. 
Am. £308 17*. 0 d. 
Am. £503 10*. 6f d. 
Am. £638 15*. 6 d. 


50 . To divide Fractions. 

1. How often can $ be taken out of $ ? Am. 1$. 

Here first bringing the fractions to the same denominator, 

$-s-$ = f-4-$ = 3-4-2s=$; because 2 fourths will be con- 
tained the same number of times in 3 fourths that 2 units 
are contained in 3 units. 

2. Divide J by f. Bringing the fractions to the same 

denominator, $ ■+• $ = U but $$ •+• ^ = 15 ; $$ 

-i- — the eighth of 15 = 

Here we observe that this result is obtained by inverting 
\the devisor , and then multiplying ; thus, § $ = f x § 

- V- 

Examples. 

(!•)*+ i (2-) #-*-1 (3.) 2$ **■ | 

(4*) t (5.) f+2* (6.) 31 + 2$ 

(7.)i-7* (8.) 3^+2$ (9.) $of$ + $ 

(10.) $ of $ + $ of | (11.) | of 3* + ^ of 2$. 

Answers . 

(l.)2 (2.) 4 (3.) 3* (4.)$ (5.)* (6.) 2* 

(70 -fa (8.) 1* (9*) f (10.) « (U.) ltf* 

51 . In practice it is often convenient to proceed after the 
: following method. 

1. If $9$ articles cost j£84 5j. 2±d. f what is the cost of 
1 article ? . 
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£ s. d. 

39J ) 84 5 2H 
4 4 

159” ) 337 0 9 ( £2 2s. 4^^ 
318 


19 

&c. 


Here to get rid of the fraction, we multiply the divisor by 
4, and at the same time % the dividend by 4, and then proceed 
with the division. If we take the number of articles 4 times, 
it is obvious that we must increase the price 4 times. 


£ s. d . £ 

(1.) 34 17 4 h- 5i (2.) 25 

(3.) 7 4 8 -*-9f (4.) 15 

(5.) 14 17 2* -4- 12£ (6.) 5 


s. d. 

4 8*-h2£ 

5 7 -r- 18£ 
2 3 - 22 j 


(1.) 6 12 9| + 
(4.) 0 16 


Answers. 

(2.) 10 16 3f 
(5.) 1 3 5| + 


(3.) 0 15 4£+ 
(6.) 0 4 7* + 


52. To change the Denomination of a Quantity . 

1. Reduce 7s. 4 d. to the fraction of a shilling. 

Here 7s. 4 d. = 88 d. = ff*. = . . 

2. Reduce 3 farthings to the fraction of a pound. 

3 1 

= ^4x12x20*^320 * 

(1.) Reduce to the fraction of a shilling, 2^d. y \d. y §d. y 6j d., 
9 \d., Is. 7 T[d. Ans. fas., fas., 

(2.) Reduce to the fraction of a pound, 2s. 4 d. y 5s. 2d. y 
2s. 4 \d. y £5 2s. 6d. y £2 4 s. y £6 Os. 2d. 

Ans. £fa y £ffa, £U$> 

(3.) Reduce £2| to the fraction of a penny. Ans. 3 A^d. 
(4.) Reduce fa lb. Av. to the fraction of an oz.' ‘ 

Ans. 1 }oz. 

.(5.) .Reduce ft. to the fraction <tf a yard. Ans. £ yds. 
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53. Useful Properties of Numbers. 

1. Numbers may be multiplied and divided in any order ; 

8x3 

thus to calculate we have, 

8 4) 8 

_3 2 

First 4 ) 24 Second 

6 6 

The annexed ar- • • •• • • •• 

rangement of dots # • • • , • 

or counters shows 
that these opera- * * # 

tions must produce the same result ; 1st, the number in 
one row taken 3 times gives the total number of counters, 
and the 4th of this number is the counters in one group : 
2nd, the 4th of the counters in one row is the number in 
one row of each group, and this number taken 3 times is the 
counters in one group, as before. 

In like manner when the result is a fraction, we have 5 
times (8 - 4 - 3) = 5 times f = V* 

2. When the product of two quantities is to be divided by 
any number, we divide one of the factors ; thus (3 x 8) + 4 
= 3x2. The preceding arrangement of counters establishes 
this property. 

Whereas, it is shown, in Art M. that in the case (12+8) 
■+• 4, we divide all the numbers within the vinculum by 
the divisor. 

3. When the product of two quantities is to be multiplied 
by any number, we multiply this number into one of the 
factors ; thus (3x2) x 4 = 3 x 8. This property is proved 
by the preceding arrangement of counters. 

Whereas, in the case, (3 + 2) x 4, we multiply all the 
numbers within the vinculum by the multiplier ; thus (3+2) 
X4ss8x4+2x4. Proof 

• • • • • 

••• •• that is, (3 + 2) x 4 = 3 x 4 + 2 X4. 

• • • • • 

• • • • • 
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4. If the same number be added to, or subtracted from 
equal quantities, the results will still be equal. 

Ex. 1. If 2 be taken from an unknown number, the re- 
mainder will be 3 ; required the number ? 

Here, number — 2 = 3 ; adding 2 to these equals, 
number = 5. 

Ex. 2. If 4 be added to a required number, it will pro- 
duce 6. 

Here, number + 4 = 6; subtracting 4 from these equals, 
number = 2. 

5. If equal quantities be multiplied or divided by the same 
number, the results will still be equal. 

Ex. 1. One-third of my money is 4 $., bow much have I ? 

Here, £ of money = is. ; taking these equals 3 times, 
money = 12$. 

Ex. 2. I have £ of a property, and my share is valued at 
£8, what is the worth of the whole ? 

Here, £ of property = £8, 

first dividing these equals by 2, and then multiplying by 9, 
we have, 

£s 

property = — x 9 = £36. 

For further applications of these axioms, see Rule of 
Three. 


DECIMAL FRACTIONS. 

54. If we carry the decimal scale of notation (explained 
in Art. 7.) below unity, and indicate by a point where the 
fractional parts begin, we shall have for example, 53*24 = 5 
tens + 3 units + 2 tenths + 4 hundredths = 50 + 3 + T 9 ^ 
+ The figures after the decimal point are called 

decimal fractions, or simply decimals. This extension of the 
common numeration scale, it will be observed, is only another 
way of writing down fractions of tenths, hundredths, thou- 
sandths, &c. 
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55 . To change a Decimal into a Fraction , and conversely . 

1. Put 4*35 into the form of a fraction. 

4*35 = 4 + A- + tot = (bringing the fractions to the 
same denominator, and adding) 4- Tint + tm = ttf&- 
Where we put as many ciphers in the denominator as there 
are decimal figures. 

2. Put into the form of a decimal. 

tot — + tot + tot = 5 + -nr 4- tot = 5'62. 

Where there are as many decimal figures as there are ciphers 
in the denominator. 

Observation. Adding ciphers to the right of a decimal 
does not alter its value ; thus, *2 is the same as *200, for each 
of them is 

Examples. 

1. Put into the form of a fraction, 

*27, 3*5, 1*02, *02, -0031, 52*032, *0001. 

Ans. thsit, fo> tot> t?tj> tAVtp ^io°in?-9 infant- 

2. Put into the form of a fraction, 

r% lib totV> 73 tenths, 425 hundredths, 7 units + 4 
hundredths, 4 hundreds + 3 units + 5 hundredths, 

25 3 

TOTOT> TOT5OT* 

Ans. -3, 4-32, *423, 7*3, 4*25, 7*04, 403*05, 62*45, 
•0025, *00003. 


56 . To add and subtract Decimal Fractions. 


Here the addition of the hundredths gives 
which equal and ; we therefore put 
3 in the hundredths’ place and carry the 1 -tenth 
to the column of tenths, and so on as in common 
addition. 

Here we cannot take 8 hundredths from 5 
hundredths, but we borrow , or from 
the -j^, and then 8 hundredths from 15 
hundredths and 7 hundredths remain ; we 
have now to take 4 tenths from 2 tenths, or, as in common 
subtraction, 5 tenths from 3 tenths, and so on. 


Ex. 2*43 
5*32 
*58 
8-33 


Ex. 5-35 
2*48 
2*87 
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Examples. 

Find the values of 

1. 23-76 +7-92 +12-87. 

2. 3-7 + -4+-02+1-39. 

3. 3-045+ -02 + 32-48 + 002. 

4. 007 +3-02+ -5 + 1-234. 

5. 32 + -4 + 102 + -891. 

6. 4-3 - 2-5, and 4-58 - 3-72. • 

7. 31-21-13-04, and 4-3-71. 

8. 2-457-1-68, and 14-5—7-068. 

9. 5-6-002, and -3-0275. 


Arts. 44-55. 
Arts. 5 -51. 
Arts. 35-547. 
Ans. 4-761. 
Arts. 34-311. 
Ans. 1-8, and' 86. 
Ans. 18-17, and -29. 
Ans. -777, and 7-432. 
Ans. 5-598, and -2725. 


57 . To multiply and divide Decimal Fractions. 

Ex. 1*23 Here we multiply as in ordinary mnltiplica. 
2~5 tion, and mark off in the produet as many 
615 decimal figures as there are in the multiplier 
. and multiplicand together ; 

3-075 because 1-23 x 2-5=4»* x f$=^*=3075. 
Ex. 2-5)3-675(1-23. Here we divide as in ordinary divi- 
sion, and then mark off, in the quotient, as many decimal 
places as are equal to the difference of the number in the 
dividend and divisor ; the reason of this process is manifest, 
as it is just the reverse of the rule for multiplication. 


Examples. 


(1.) 3-24x2-5 
(3.) 256-9743 x -25 
(5.) 001346532x027 
(7.) Ol x -001 
(9.) 4-52x55-3 
(11.) 6-32 -*-2-4 
(13.) 345-2-S-4-73 
(15.) 18-5-5-34 
(17.) 1-5-01 


(2.) 12-3876x5 
(4.) 023 x -34 
(6.) 0363x51-2 
(8.) 002 x 500 
(10.) 8002 x -004 
(12.) -34-5--21 
(14s) 236-4-5-0021 
(16.) 14-2-5-4502 
(18.) 002-5-34-2. 
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( 1 .) 8-1 
(4.) -00782 
(7.) -00001 
(10.) -032008 
(13.) 72-9809 
(16.) -3154 


Answers. 

(2.) 61-938 
(5.) -000036356364 
( 8 .) 1 

(11.) 2-633' 

(14.) 112571-42 + 
(17.) 100 


(3.) 64-23575 
(6.) 1-85856 
(9.) 249-956 
(12.) 1-619 + 
(15.) 3-3707 
(18.) -OOO0584. 


58. To convert any Fraction into a Decimal . 

As a fraction is equal to the numerator divided by the de- 
nominator (Art. 41 .) we may readily express any fraction in 
form of a decimal fraction, by dividing the numerator by the 
denominator. 

Ex. Reduce y to the form of a decimal fraction. 

4 )11-00 Here the 4th of 1 1 units is 2 units, with 3 units 
2*75 over, which are equal to 30 tenths ; then the 4th 
of 30 tenths is 7 tenths, with 2 tenths over, which 
are equal to 20 hundredths, and so on, the operation being, 
in effect, the same as in common division. 


Examples . 

1. Reduce to decimals, f, f, f, f, T 3 7 , f. 

Answers. -4, 1-6, -625, -4285+, -30769, -0869, -1875, 
• 666 '. 


59 . To find the Value of a Decimal of a given Quantity . 
Ex. 1. What is the value of £-375 ? 

•375 Here we multiply by 20 to bring the pounds to 
20 shillings, and then the decimal part of the shillings 
7-500 by 12 to bring them to pence. 

12 

6-000 Ans. 7s. 6d. 

Examples. 

Find the value of 

1. -375 of a shilling; -75 lbs. Av. ; £0645; £-156; 
^•007 ; -12 gui. ; -32 Acres ; -63 sq. yds. ; -57 acres ; 
*45 acres ; £3-75. 
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Answers . 4J; 12 oz. ; Is. 3Jc?. ; 3s. ljd.; ljrf. + ; 2s. 6d. 
4- ; 1 r. 11 p. 6 yds. +; 5 sq. ft. 96 in. +; 2 r. 11 p. 6 
yds. + ; 1 r. 32 p. ; £3 15s. 


60 . To reduce a Quantity to the Decimal of another . 


1. Reduce 9\d. to the decimal of a shilling. 
Here tyd. = y<f. = s. = -79166'*. 


2. Reduce £2 7s. 4JJ. to the decimal of a pound. 

4)3 ’00 Here we bring the 3 farthings to the 

1 9 U.7U decimal of a penny by dividing by 4, 

K which gives '75d., then prefixing the 

2 0)7 *395 8s. 4rf. we have 4*7 5d. to bring to shillings, 

2*36979 +£ Ans. which we do by dividing by 12, and 
so on. 


, Examples . 

(1.) Reduce to the decimal of a pound, 5s. ; 4s. ; 5s. 6d . ; 
2s. 6d. ; 3s. 4 d. ; 7s. 4 d. ; 9s. 3\d. ; £2 3s. 8 d. ; £5 6s. 2\d. ; 
18s. 6d. ; £8 14s. 9 \d. 

Ans. £* 25 ; £*2 ; £*275; £*125; £*1666'; £*366'; 
£•4729; £2-183'; £5*3104; £*925; £8*7385. 

(2.) Reduce to the decimal of a penny, 3 %d . ; 4 fd. ; Jc/.; 
6Jrf. ; 2£tf. Ans. 3 *5<f. ; 4*75rf. ; *25rf. ; 6*25rf. ; 2-6d. 

(3.) Reduce to the decimal of a shilling, Q\d . ; 4 fc?. ; 1 JeJ. ; 
2s. 4^d.; 5s. 7fd. ; 3s. 8Jd. 

Ans. *5416 -f s.; *3958 -f s.; *10416s. ; 2*37 5s. ; 5*6458s. ; 
3*7083's. 

(4.) Reduce to the decimal of a lb. Av., 3Joz. ; 5 Jo z. ; 7 lbs. 
2 J oz. ; 3 lbs. 6f oz. 

Ans. *21875 lbs.; *328125 lbs.; 7*171875 lbs. ; 3*4 lbs. 
(5.) Reduce to the decimal of a yard, 3 ft. 6 in. ; 2 ft. 9 in. ; 
1 ft. 7 in. ; 1 yd. 2 ft. 10 in. 

Ans. 1*166'; *9166'; *5277'; 1*94'. 

x S 
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61 . PRACTICE. 


Ex. What is the amount of 27 articles at £2 14*. 6d. ? 

Here 27 at £2 will amount to 
£54, but as 27 at £1 amounts to 
£27, so therefore 27 at 10*. will 
be the £ of £ 27 , and similarly 27 
at 4*. will be the * of £27, and 
lastly as 6d. is the £ of 4s., the 
amount of 27 at 6d. will be * of 
the value, corresponding to the 4*. ; hence the addition of all 
these parts will give the amount of the whole. 

Many of the following questions may be calculated by 
Multiplication as well as by Practice. 


£ 

*. 

d. 


£ 

*. 

d. 

(1.) 95 at 5 

10 

10 

Am. 

526 

9 

2 

(2.) 109 at 7 

2 

H 

» 

775 

9 

9J 

(3.) 145 at 13 

3 

6 

99 

1910 

7 

6 

(4.) 240 at 6 

17 

4i 

99 

1648 

5 

0 

(5.) 214 at 6 

5 

9 

99 

1345 

10 

6 

(6.) 345 at 7 

12 

6 

99 

2630 

12 

6 

(7.) 563 at 25 

16 

4 

99 

14534 

15 

8 

(8.) 396 at 6 

17 

n 

99 

2724 

11 

3 

(9.) 37$ at 4 

5 

8 

99 

161 

6 

H 

(10.) 640$ at 24 

8 

6 

99 

15638 

2 

H 

(11.) 324$ at 7 

9 

8 

99 

2427 

11 

10* + 

(12.) 784 at 5 

6 

4 

99 

4170 

18 

6 



2 


54 

10 *. = $ 

13 10 

4*. = $ 

5 8 

6d. = i 

13 6 


£73 11 6 


Ex. What is the amount of 348 articles at 7s. 4 \d. 


348 

7 


4 d.=i 
h =i 
2,0 


2436 

116 

14 


256,6 6 


£ 128 6 6 


Here 348 at 7*. each will come to 
2436*., but as 348 at 1*. amounts to 
348*., so therefore 348 at 4 <L will 
be the * of 348*. or 116*. ; and as 
\d. is the -J- of 4 d., the amount of 
348 at \d. will be the * of the 
value corresponding to the 4d . ; and 
so on. 
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s. 

d. 


£ 

s. 

d. 

(1-) 

235 

at 

6 

2 

Ans . 

72 

9 

2 

(2.) 

176 

at 

7 

6 

» 

66 

0 

0 

(3.) 

478 

at 

15 

6 

• » 

370 

9 

0 

(4-) 

581 

at 

17 

4 

99 

503 

10 

8 

(5.) 

389 

at 

18 

4 

99 

356 

11 

8 

(6.) 

863 

at 

12 

4 

99 

532 

3 

8 

(7.) 

524 

at 

9 

10 

99 

257 

12 

8 

(8.) 

728 

at 

13 

9 

99 

500 

10 

0 

(9.) 

612 

at 

19 

6i 

99 

597 

19 

6 

(10.) 

502 

at 

6 

4} 

99 

159 

9 

9i 

(11.) 

324 

at 

7 

2| 

99 

117 

2 

3 


62. In the following example, all the terms of the given 
quantity are not expressed in the unit whose value is given. 
Ex. 17 yds. 3 qrs. at 8s. 4 d. per yard. 



17 



s. 

d. 



8 



8 

4 



136 


cost 17 at 8s. 

2 = i 4 

2 

cost 2 qrs. 

4d. = f 

5 

8 

99 99 4 d. 

1 = £ 2 

1 

>> 1 qr. 


6 

3 

„ 3 qrs. 

6 

3 

„ 3 qrs. 

20 

147 

11 






£7 

7 

ll 





Or thus, s. d. 

8 4 

17 

7 18 cost 17 yds. 

-2 qrs. = \ 4 2 cost 2 qrs. 

1 qr. = £ 2 1 cost 1 qr. 

£7 7 11 cost 17 yds. 3 qrs. 

Examples. 

1. 69 lbs. 3 oz. at 9 s. 4 d. per lb. ? Ans. £32 5s. 9 d. 

2. 157 cwt. 1 qr. 14 lbs. at £6 10 s. 8 d. per cwt. ? 

Ans. £1023 3s. 8 d. 

3. 63 lbs. 12 oz. of tea, at 5s. 8£d. per lb. ? 

Ans. £18 3s. 10 fd. 

4. 114 cwt. 2 qr. 6 lbs. at £5 8s. 6d. per cwt. ? 

Ans. £621 9s. 0%d. 
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5. 218 cwt. 3 qr. 8 lbs. at £7 5s . Ad. per cwt. ? 

Ans. £1590 2s. Ofd. 

6. 314 yds. 2 qr. 3 nls. at 6s. 5cL per yard ? 

Ans. £100 19 s. 2 tfd. 

7. 213 yds. 1 qr. 2 nls. at 8s. 2\d. per yard? 

Ans. £87 7s. O^d. 

8. 1 14 yds. 2 ft. 3 in. at 4s. 8<L per yard? Ans. £26 15s. 6d. 

9. 671 sq. yds. 4 sq. ft. at 6s. 9 d. per sq. yard? 

Ans. £22 6 12s. 3d. 

10. 18ac. 3r. lOp. at £2 15s. per acre? Ans. £51 14s. 8^. 

11. Required a labourer’s wages for 5 w. 4 da. at 18s. 6cL 

per week ? Ans. £5 4s. 10 d. 


RULE OF THREE. 

63. This rule includes all those methods whereby a fourth 
term is found from three given terms in a problem. 

Several methods have already been given for solving 
questions in this rule. (See Art. 33.) The subject will 
now be treated in a more general manner, that is, by methods 
which are not restricted to the peculiar data of the problem. 

64. By Multiplication and Division. 

1. If 7 sheep cost £ 6 , what will 20 sheep cost at the same 
rate ? 

Cost 7 sheep = £6. 

Cost 1 sheep = \ of £6 = £f. 

.% Cost 20 sheep = 20 times £f = — * 20 = £}7 2s. lOfd. 

Here, according to Property 1, Art. 53., we first multiply 6 
and 20 together, and then divide by 7. 

Or thus, 

Cost 7 sheep = £6 ; 

taking the number 20 times, and also the cost 20 times (see 
Property 5, Art. 53.), we have, 

Cost 140 sheep = 20 times £6 = £6 X 20; 
taking the 7th part of the number, we have, 
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Cost 20 sheep = | of £6 x 20 = 


£6x20 


as before. 


2. If 6 chests of oranges cost £27 13$. 6d., what will 33 

cost? Ans, £152 4$. 3d. 

3. How many yards of land can I purchase for £230, if 37 
yards cost £9 ? 

No. yds. for £9 = 37. 

No. yds. (or it may be parts of yds.) for £1 = y. 

No. yds. for £230 = 230 times y = 945f yds. 

Here we first multiply 230 by 37, and then divide by 9. 

4. If 15 yds. can be purchased for 5$., how many yards 

may be had for 11$. ? Ans, 33 yards * 

5. If 3 yards cost 12$., how many can I purchase for 

5$. 6d. ? Ans . If yards . 

6. If 3 cwt. 2 qr. 17 lbs. cost £13 16$. 7 frf., what is that 

per cwt.? Ans, £3 15$. 

Here we first reduce the weights to the same denomination, 
that is lbs., thus 3 cwt. 2 qr. 17 lbs. = 409 lbs. $ and 1 cwt. 
= 112 lbs. 


Cost 409 lbs. = £13 16$. 7 id. 

„ . , „ £13 16s. 7 \d, 

.% Cost 1 lb. = ^q 9 

- £13 16*. 7W. x 112 

.\ Cost 112 lbs. = 4 q 9 - = 


7. If I pay £42 for 9 cwts. 3 qrs. 7 lbs. of sugar, what 
would be the cost of 1 cwt 2 qrs. ? Ans, £6 8$. 4 %d. 4- 

8. What will be the cost of 34f yards, when 1 1 yards cost 

£3 19$. 0 ^d,? Ans, £12 7$. 11 

9. If the rate levied upon £37 be £9 8$. 4 rf., how much is 

that in the pound ? Ans, 5s, 1 -fad. 

10. What is the coach fare for 65f miles, if it is 14$. 8 d. 
for 42 miles ? 

^ 14*. 8 d. 

Fare for 1 mile = — ^r~ 


Fare for 65f miles = — = £1 2s. lOffti. 


* 5 
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1 1. If a person walk 9 miles in 3 hours, in what time will 
he walk 41 miles ? 

miles walked in 1 hour = § = 3. 

No. hours in walking 41 miles = y = 13J h. 

Or thus. 

No. hours (or parts of hours) in walking 1 mile = f h. 

„ „ „ 41 miles = 41 times 

S h. = 

12. If a railway train move 87 miles in 2 hours, how many 

feet would it move in 1 minute ? Am. 3828 feet. 

13 % If a stick 3 feet long cast a shadow of 5 feet, what 
shadow will a stick 7 feet long cast? Arts. 11% feet. 

Shadow of a stick 1 fit. long = 

• 7 ft — 

14. If 448 lbs. of salt cost 9*. 8 d, what weight of salt may 
be purchased for 14*. 5d ? 

Here first reducing the money to the same name, 9s. 8 d 
= 116c?. ; and 14*. 5d = 173d 
No. lbs. for 11 6d. = 448 
/. „ » 1 *==*» 

•*i ,, „ 173d = 173 times l^lbs. — ^68^. 

Or thus, 

Since 116d buys 448 lbs., as many times as 116c?. can be 
taken out of 173d, so many times 448 lbs. will be purchased. 
No. lbs. for 173d = times 448 lbs. = 

15. If 5 yards of paper cost 4*. 7 d, Iiow many yards may 

be purchased for £2 5s. 4 d ? Am. 49-j * T yds. 

16. How much cloth may be bought for 16*. 8d, when 18 

yds. cost £3 5s. 2d. ? Am. 4 yds. 2 qr. l|£f nls* 

17. If 2f cost 9*. 8d, what will 1 cost ? 

Cost 2£ = 9*. 8 d 

taking the number 6 times to get rid of the fraction, 

Cost 17 = 6 times 9*. 8d = £2 18*. 

.\ Cost 1 = £2 18*. 17 = 3*. 4^d 

18. If 3£ cost £4 10*., what will 1 cost ? Am. £1 Is. 
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19. If 2 £ cost £3 6 #., what will 1 cost ? Ans. £1 10#. 

20. If 2£ cost £1 15#., what will J cost ? Ans. 3s. 9 d. 

21. If 1^ cost £3 4#., what will £ cost ? Ans. 11#. 2§d. 

22. £ of a ship is worth £210, what is the value of the 

whole ship ? Ans. £350. 

23. If J of an article cost 4#., what will f cost ? 

Here first reducing the fractions to the same denominator, 
$ = and ^ = iif, then, 

Cost = 4#. 

Cost -jtjt — -g- of 4#. === ^rS. 

Cost T ^r = 9 times f#. == 4#. 6c?. 

24. If 2£ cost 3#. 6c?., what will 1| cost? 

Ans . 1#. 6£<?. 4- 

25. If 3£ cost 8#. 8 c?., what will 2^- cost ? Ans. 5s. 4 ^d. 

26. If cost 9#. 8c?., what will 2£ cost ? 

<4n#. 3#. 3^. + 

27. If 2£ cost 8#. 4c?., what will 3£ cost ? 

Ans. 1 1#. 6%d. 4- 

28. \ of a property is worth £210, what is the value of $? 

Ans. £882. 

29. How many yards of calico can I purchase for 18#. 6c?. 

at the rate of 4^rf. a yard ? Ans . 49^ yards. 

30. If 2f yards of cloth cost 12#. 6c?., how much can be 

bought for 16#. 8c?. ? Ans. 3 yds. 2| gr. 

31. If the carriage of 6f tons be £5 8#. 9c?., what will be 
the carriage of 3£ tons for the same distance ? 

Ans. £2 14#. 9 \d. 

32. If 20 workmen can do a certain piece of work in 8 
days, how long will it take 12 men to do the same ? 

No. days in which 1 man will do the work = 20 x 8=160 
.\ „ 12 men „ = ^ of 160 = 

13£ days. 

This is a question in what is called inverse proportion. 

33. If 84 yds. of carpet 3 qrs. wide will cover a floor, how 
much of 5 qrs. wide will be required ? 

x 6 
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No. yds. 3 qrs. wide s= 84. 

/. „ 1 qr. „ = 3 x 84 = 252. 

.% „ 5 qrs. „ = = 50$ yds. 

34. If 5 men can do a certain piece of work in 9 days, 
how many men will do the same in 7 days ? Ans. 6$ days* 

No. men to do it in 1 day = 

„ 7 days = 

35. If 4 compositors can set up a work in 9 days, in what 

time will 3 perform the same? Ans. 12 days. 

36. How many feet of matting 2 feet wide will cover a 
floor 30 feet long and 24 feet broad ? 

No. ft. 1 ft. wide = 24 times 30 = 720. 

.\ „ 2 ft. „ = $ of 720 = 360 ft. 

37. How many yards of cloth at 5s. must be given for 24 
yards at 1 Is. ? 

Cost of the cloth = 1 Is. x 24 = 264$. 

But every 5s. of this money purchases 1 yard, 

,\ No. yards = = 52$ yds. 

38. How much land at £1 17 s. an acre should be given in 
exchange for 340 acres at £2 5s. an acre? Ans. 413$$ ac. 

39. If 52 tenpenny loaves are made out of a quarter of 

flour, what will be the price of the loaf when 60 are made 
out of the quarter ? Ans. 8$d. 

40. What is the yearly income of a person who pays 
£12 10$. 6d. income tax at the rate of Id. in the pound? 

Ans. £429 8$, 6%d. 

41. In what time will a man earn £12 7s., when he re- 
ceives £5$ for 8 weeks ? Ans. 18^- w. 

42. If a man can complete a certain piece of work in 5 
days, what part of it will he do in 3 days ? 

Part done in 1 day = $ 

.\ „ „ 3 days = 3 times $ = f. 

43. In what time will a man complete a piece of work, 
when he can do $ of it in 2 days ? 

Time to do $ = 2 days. 

/. Time to do the whole = 3 times 2 days = 6 days. 
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65. The following questions belong to what is called 
Double Rule of Three . 

1. If a man travel 200 miles in 10 days of 8 hours long, 
how many days of 12 hours long will he take to travel 300 
miles? 

Here, No. hours in travelling 1 mile = = f hours. 

„ „ 300 = 300 times f hours = 

120 hours ; and number days 12 hours long = = 10 

days. Ans. 

2. If 8 horses consume 7 bushels of oats in 9 days, how 
many bushels will 17 horses consume in 12 days ? 

Ans . 19& bus. 

No. bus. consumed by 1 horse in 1 day = — - 


.\ „ „ 17 horses in 1 day = ~j- 

„ „ 17 horses m 12 days == 8x9 — 

3. If £40 in trade gain £9 in 1 year, what sum will gain 

^£8 in three months ? Ans . £142 4s. 5^d. 

No. pounds to gain £9 in 1 year = 40 
£1 in 1 year = V 

40 y 12 

£1 in 1 month = 

£1 in 3 months 

£8 in 3 months= 4 ° * 

4. If the carriage of 14 cwt. for 9 miles come to £2 9s. 
what must be paid for 2 tons 3 cwt. for 4 miles ? 

Ans. £3 6s. lOfd. 

5. If 40 acres of grass can be mown by 12 men in 9 days, 
how many acres will be mown by 16 men in 3 days ? 

Ans . 17£ acres. 

6. If 90s. pay 14 men for 7 days’ work, how much will it 
take to pay 22 men for 15 days’ work? Ans. £15 3s. 0| d. 


99 9J 

99 99 

99 99 

99 99 
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7. If £100 gain £2 in 3 months, what sum will gain £4 

8 s. in 11 months? Ans. £60. 

8. If the weight of a shilling loaf be 80 oz. when the flour 

is 4s. per stone, what will be the weight of a 5 penny loaf, 
when the flour is 3s. per stone ? Ans . 44£ oz. 

9. If 3 men can dig a trench, 30 ft. long and 4 feet deep, 

in 5 days, how many men will it take to dig a trench, 20 ft. 
long and 5 deep, in 7 days ? Ans. 59^ men. 


66 . By statement. 

Ex. If 13 yards of doth cost £4 Is., how many yards can 
I purchase for .£10 9s. ? 

Here, for every £4 Is. we have to expend, we shall pur- 
chase 13 yards ; therefore as often as we can take £4 Is. out 
of £10 9s., so many times 13 yards can we purchase. 

•\ yards required = x 13 yds. = (bringing the 

£ 4 If. 


£ s. 
io 9: 
20 

209 

13 


yds. 
: 13 


209 x 13 

money to the same name) — ^ — yds. = 33 yds. An *- 

By observing the steps followed in the preceding question 
we derive the following technical rule. 

In this question we require £ s. 
yards for the answer, we there- 4 1 \ 

fore put yards' for the last term. 20 
It is also obvious, from the nature gj 
of the question, that the answer 
must be greater than this last 
term, we therefore put the greater 
of the two remaining terms in 

the middle, and the less first ; we now bring the first and 
second terms to the same name, then multiplying the last two 
terms together and dividing by the first, the answer will 
come out in the same name as the last term. From the 
property of fractions, proved in Art. 46 . it is obvious, that we 
may divide the first and second, or the first and third terms, 
by any number that will divide them both. 


81)2717(33 yds. qr. 
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Any of the preceding questions may be solved by this 
method. 

67 . By proportion. 

Ex, If 5 yards cost 9s, what will be the cost of 7 yards ? 

Here the cost will increase with the yards ; that is, double 
the yards, and we double the cost, take the yards 3 times and 
we increase the cost 3 times, and so on ; therefore as many 
times as 7 is greater than 5, so many times will the cost re- 
quired be greater than 9s .; hence we may put the terms of 
the question in the form of a proportion. 
yds, yds. s. 

5 : 7 : : 9 : cost required ; 

by which we mean that the 2nd term is as many times the 
6rst, as the 4th term is that of the 3rd. But the 2nd term 
is 7 times £ of the 1st term. 

the 4th term = 7 times £ of the 3rd term. 

7x9 

t. e, cost required = 7 times i of 9s. = — j - s * = 12s. 7 \d. 

Hence, in a proportion, the 4th, or required term, = the 
product of the two middle terms, divided by the first. 

Any of the preceding questions may be solved by this 
method. 

68. Questions in Partnership and Division in Ratios, 

1. Two partners, A and B, gain by trade £12 ; the capital 
put in by A was £150, and that by B £90 ; what is their 
respective shares of the profit ? 

Here, the total sum in trade is £240, with which £12 are 
gained ; then, 

Gain upon £240 = £12 

• #1 — J ? \2 £> 1 

• • » s * 1 — 

.*. „ „ £150 = 150 times £^ = £7 10s. A’s share. 

•\ „ „ £90 ±= 90 times £^ = £4 10 s, B’s share. 

2. Two partners, A and B, gain by trade £140 j the capital 
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put in by A was £75, and that by B £94? ; what is their re- 
spective shares of the profit ? 

Ans. £62 2s. 7 ^d. As, £77 17*. 4f§|rf. B’s. 

3. Divide £4 5s. 8 d. between two persons, so that the one 
may have 3 times as much as the other. 

Ans. £1 1*. 5d. y and £3 4*. 3 d. 

4. Divide £14 7s. 8 d. into shares, so that A may have 2 
shares, and B 7 shares. 

Ans. £3 3*. 11 ^d. A’s share; £11 3s. 8 %d. B’s share. 

5. Divide £10 5s. between A and B, so that A’s share 
may be £ of B’s. 

Ans. £3 16*. 10 \d. A’s share ; £6 8s. 1 \d. B’s share. 

6. In 100 ft. of air there are about 20 ft. of oxygen gas, 

and 80 ft. of nitrogen, how many feet of oxygen are there in 
an apartment containing 3500 feet ? Ans. 700 feet. 


69 . Questions in Simple Interest. 

Interest is the sum paid for the loan of money. The rate 
per cent, is the interest or sum paid for the loan of £100 for 
1 year. The sum of money lent is called the principal. 
The amount is the sum of the principal and interest. ' 

1. What is the interest upon £24, at £3 per cent ? 

Here, interest upon £100 = £3 

• • » » * 1 — x Tinr 

„ „ £24 = 24 times £ T £ ir = 14*. 4£tf. 

2. What is the interest of £54 at £2 per cent. ? 

Ans. £1 1*. 7\d. 

3. What is the interest of £234 at 4 per cent. ? 

Ans. £9 7*. 2\<L 

4. What is the interest of £423 for 4 years, at 3 per cent, 
for each year ? 

Interest upon £100 for 1 y. = £3 

99 99 99 99 = 

.\ „ „ £423 „ „ = £ 3 -^ 

. .% „ „ £423 for4y. = £ 4 -^^. 
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From this result we derive the following rule : multiply 
the principal } the rate , and the number of years together f 
and the product divided by 100 will be the interest. 

The calculation is usually made after the following form. 
£ 

423 principal 

3 rate. 

' 1269 

4 no. years. 

I, 00)50*76 Where we divide by 100 by cutting off 

20 two decimal figures from the dividend. 

15*20 

12 

¥40 

4 

t l*60 Ans. £50 15s. 2\d. + T %\f. 

5. What is the interest of £24 for 5 years at 4 per cent, 

per annum ? Ans. £4 1 6s. 

6. What is the interest of £230 5s. for 2 years at 3 per 

cent, per annum ? Ans. £13 16s. 3£d.+ 

7. What is the interest of £160 10s. for 3 months at 3£ 

per cent, per annum ? Ans. £ 1 8s. l^d. 

In this example the years = ^ 

8. What is the interest of £46 16s. 4 £d. for 2 months at 

2\ per cent, per annum ? Ans . 3s. lOf c?. + 

9. Find the amount of £360 for 4£ years, at 5 per cent. ? 
Here, the interest =5 £81 ; .*, the amount =. £81 + £360 

= £441. . 

10. What will be the amount of £67 for 2\ years, at 4 per 

cent.? Ans. £6 Os. 7 \d* 

II. What is the interest of £35 for 75 days, at 5 per cent. ? 
Interest upon £100 for 365 days = £5 

^ ^ or * ^ a y = ^100 x 365 
„ £35 for 75 days = 2±d- + 
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12. What is the interest of £70 for 21 days at 3£ per cent, 

per annum ? Arts. 2s. 9f d. + 

13. What is the interest of £124 3s. 2d. for 2 years, at 

per cent. ? Am. £1 1 3s. 5^d. 

Questiom in Compound Interest. 

In compound interest, the interest at the end of each year 
is added to the principal, and then this sum becomes the 
principal for the next year, and so on. 

1. What is the compound interest on £200 for 3 years, at 
5 per cent, per annum ? 

200 x 5 

Interest for the 1st year = = £10 

Then the principal for the next year will be £210 

210 x 5 

Interest for the 2nd year = — 1QQ - = £10*5 

3rd „ = ^ 5 = £U 0s.6d. 

2. What is the compound interest on £75 for 2 years, at 4 

per cent, per annum ? Am. £3 2s. 4 £d. + 

3. What is the compound interest on £60, for 3 years, at 

5 per cent, per annum ? Am. £3 6s. If d. -|- 

4. What is the compound interest of £50, for 2 years, at 

4 per cent, per annum ? Am. £2 Is. 7}d. 

70. Questiom in Discount. 

Discount is the allowance which must be made for the 
present payment of a debt, which is not due until a certain 
time hence. 

1. What is the true discount upon a bill of £78, due at 1 
year hence at 4 per cent. ? 

Here, the interest of £100 is £4, and therefore the present 
payment of £104 is £100; that is, the discount upon £104 
is £4. 

.% discount upon £1 = £ T £ T 

„ „ £78 = 78 times £ T J T = £3. 
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2, Required the discount, in the last example, when the 
hill is due at 2 years ? Ans . £5 15$. 6§ d. 

Here, the interest of £100 for 2 years is £8 ; therefore, the 
present payment of £108 is £100, and therefore the discount 
upon £108 is £8, and so on, as in the preceding solution. 

. 3. Required the true discount upon a bill of £97, due at 
1 year hence, at 4 per cent. ? Ans . £3 14$. 7 }d. -f 

4. What is the true discount upon a bill of £450, payable 
at 2 years hence, money being worth 4 per cent, per annum? 

Ans. £33 6$. 8 d. 

5. Required the discount in the last example when the 
money is to be paid 1^ years hence ? 

Ans. £25 9$. 5%%d. 

6. What is the true discount upon £40*5, payable 2 years 

hence, the value of money being 4 per cent, per annum. 
Calculate also the discount when the money is payable 1 year 
hence? Ans . £3 ; and £1 11$. IfdL-f 

This result shows that the discount is not in the ratio of 
the time. 

7. Calculate the same as in the last example, when the 
money is worth 3 £ per cent, per annum ? 

Ans. £2 9$. 5c?.; and £1 5$. 5|c?.-f 


71 . Questions in Gain and Loss. 

The loss or gain upon the sale of any goods is usually 
calculated at a certain rate per cent, upon the cost price of 
the goods. 

1. If the gain upon £9 be £2, what is the gain per cent. ? 

Gain upon £9 = £2 

99 99 ^1 = 

.% „ „ £100 = 100 times £| = £22%. 

2. A draper buys 24 yards of cloth for £6, and retails it at 

6s. 2d. per yard, what does he gain? Ans. £1 8$, 

What is the gain per cent, in this example ? Ans. 23J. 
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3. Bought goods for £2 6, how must they be sold so as to 
gain 8 per cent. ? 

Gain upon £100 = £8 

99 99 ^1 = 

„ „ £26 = 26 times £ T § 7r = £2 Is. 7 %d. 

*\ Selling price = £28 1*. 7^d. 

4. A tradesman bought goods for £57, how must he sell 

them so as to gain 5 per cent. ? Arts. £59 17*. 

5. What must be the selling price of goods which cost 

£32, to yield 25 per cent, gain? Ans. £40. 

6. If the gain upon £24 be £3, what is that per cent. ? 

Ans. 12£. 

7. A person bought goods for £64, and sold them for £70, 

how much did he gain per cent. ? Ans. 9J. 

8. Goods which cost £25 were sold for £30, how much 

was gained per cent. ? Ans. 20. 

9. A tradesman bought goods for £75, and sold them for 

£65, what did he lose per cent. ? Ans. J3£. 

10. A person sold goods for £34, and thereby gained 5 
per cent, upon the cost price ; what was the cost price ? 

Here, the cost price of £105 will be £100 ; then 

Cost price of £105 == £100 

. J>1 — JP l 00 

• • 99 99 ^10 5 

.*. „ „ j234 = = £32 7s. 7^d. + 

11. A tradesman sold goods for £5, and thereby gained 25 
per cent., what was the cost price of the goods ? Ans. £4. 

12. WTiat sum or principal together, with the interest 
upon it for 1 year, will produce an amount of- £46, the rate 
of interest being at 4 per cent. ? 

Sum to produce £104 = £100 

• ^>| — i>100 

• • 99 99 *' 1 


£46 = 


100x46 

104 


= ^44 t V 


13. What sum or principal will produce an amount of 
£35 in 1 year, the interest being at 25 per cent.? Ans. £28. 
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14. The selling price of goods is £48, what was the cost 
price, the gain being at the rate of 20 per cent. ? Ans. £40. 

15. What would be the cost price in the last example, if 

there was a loss of 20 per cent. ? Ans. £60. 


ME AS U RE OF SURFACES. 

72. A surface has length and breadth. When the length 
is the same as the breadth, the surface is called a square. 
Thus A B C D is a square, when the 
length of AB is the same as AD. If 
the side A B is a yard, the space enclosed 
by A B C D is a square yard, or a yard 
of surface ; if the side A B is a foot, the 
surface is called a square foot ; and so on. 

A square yard contains 9 square fbet ; because if the sides 
AB and AD be respectively divided into 3 equal parts, 
each part wilVbe 1 foot, and lines being drawn through these 
divisions, as in the figure, we shall have divided the surface 
into 9 square feet. In the same way it may be shown that 
a square foot contains 144 sq. inches. 

Let the rectangle A CDF be 4 ft. 
long and 3 ft. broad ; then the surface 
will contain 12 squares, or 12 square 
feet. For we have 4 squares in each 
row, and as there are 3 rows, the num- 
ber of squares in the whole will be 
3 times 4 squares, or 12 sq. ft. Hence it appears that the 
number of square feet in a surface (or area) is found by 
multiplying the number of feet in the length by the number 
of feet in the breadth. If the length of the sides be ex- 
pressed in inches, the product will give square inches ; and 
so on. 

Examples. 

1. What is the surface in a dqor 7 ft. long, and 3 ft. 
broad? Ans. 21 sq.ft. 
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2. A table is 5 ft long, and 4 ft broad, how many sq. ft 

does it contain ? Ams. 20 sq. ft 

3. How many sq. yds. of carpet will it take to cover a 

floor 8 yds. long, and 5 yds. broad ? Ans. 40 sq. yds. 

4. A board is 16 in. long, and 13 in. broad, what is its 

surface ? Ans . 208 sq. in., or 1 sq.ft 64 sq. in. 

5. What will be the cost of paving a court, 24 yds. long, 
and 16 yds. broad, at 9*. for each sq. yard ? Ans. £172 16$. 

6. What will be the cost of a door 8 ft high, and 4 ft 

broad, at 1$. 8 d. per sq. ft ? Ans. £2 13$. Ad. 

7. A wall is 20 ft 4 in. long, and 6 ft 6 in. high, what is 
its area ? 

Here, first reducing the dimensions to inches, 

20 ft 4 in. ss 244 in., and 6 ft. 6 in. = 78 in. ; then 
Area = 244 x 78 = 19032 sq. in. = 14 sq. yds. 6 sq. ft. 
24 sq. in. 

8. What is the area of a floor 18 ft 2 in. long, and 16 ft. 

9 in. broad ? Ans. 33 sq. yds. 7 sqt ft 42 sq. in. 

9. What will be the cost of building a brick wall 31 yds. 
2 ft. long, and 3 yds. 1 ft. high, at 5s. 6d. per sq. yd. ? 

Ans. £29 Os. 6§d. 

10. What will be the cost of flooring a room 18 ft 3 in. 
long, and 15 ft. 6 in. broad, at 1$. 3d. per sq. ft. ? 

Here, by fractions, 18 ft. 3 in. = 181 ft. = 7 ¥ 3 ft. ; and 15ft 
6 in. = y ft See Art. 52. 

Area = 7 ¥ 3 x y = 282£ sq. ft 

Cost = 282£ x Is. 3d. = £17 13$. 71 d. See Art 61 . 

Or thus, by decimals. See Art 60. and 59. 

Area = 18-25 x 15-5 = 282-875 sq. ft. 

Cost = 282-875 x 11$. = 353-59$. = £17 13$. 7 d. + 

11. What will be the cost of slating a roof 30 ft. long., and 
22 ft. 4 in. broad, at 4$. per sq. yd. ? Ans. £14 17$. 91 d. 

12. What will be the cost of painting a wall 18 ft 6 in. 
long, and 10 ft 9 in. high, at A^d. per sq. yd. ? 

Ans. Ss. 3^d. •+■ 
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13, What is the area of a square whose side is 9 ft. 6 in. ? 

Ans. 90£ sq.ft. 

14. How many yards length of paper 20 inches broad will 
it take to cover a wall 16 ft. 4 in. by 10 ft. ? Ans. 32f yds. 


MEASURE OF SOLIDS. 

73, A solid that measures a foot everyway, that is a foot 
long, a foot broad, and a foot high, is called a solid foot, or a 
cubic foot ; and so on to a cubic inch, yard, &c. 

Examples . 

1. How many cubic inches are there in a brick 9 in. long, 
4 in. broad, and 3 in. thick ? 

Here the end of the brick will contain 3 x 4 = 12 sq. 
in. ; each inch in the length of the brick will contain 12 
cubic inches, and therefore 9 inches in length will contain 
9 times 12 c. in., or 108 c. in. It therefore appears that we 
multiply the three dimensions together to obtain the number 
of cubic inches or solid content of the brick. Thus, solid 
content = 3x4x9= 108 c. in. 

2. How many inch cubes can be cutout of a block 10 in. 

long, 5 in. broad, and 4 in. thick ? Ans. 200. 

3. How many cubic feet are there in a block of stone 8 ft. 

long, 6 ft. broad, and 2 ft. thick ? Ans. 96 c. ft. 

4. A piece of timber is 18 in. long, 8 in. broad, and 5 in. 
thick ; how many cubic inches does it contain ? Ans. 720. 

5. How many inch cubes can be cut out of a foot cube ? 
Ans. 1728. How many foot cubes can be cut out of a yard 
cube ? Ans. 27. How many inch cubes can be cut out of 

1 solid yard ? Ans. 46656. 

6. What is the solid content of a block of stone 3 yd. 

2 ft. long, 2 yd. 2 ft. broad, and 1 yd. 2 ft. thick ? 

Here, reducing all the dimensions to feet, we have, 3 yd. 
2 ft. = 11 ft, 2 yd. 2 ft = 8 ft, and 1 yd. 2 ft = 5 ft. ; 
then solid content = 11 x 8x5 = 440 c. ft. = 16 c. yd. 
8 c. ft. 
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7. How many cubic feet of water will a cistern contain, 
which is 7 ft. 6 in. long, 4 ft. 6 in. broad, and 4 ft. deep ? 

Am. 135 c.ft. 

8. How many c. ft. of brickwork are there in a wall 
30 ft. 2 in. long, 6 ft. 4 in. high, and 1 ft. 6 in. thick ? 

Am. 286*583 c.ft. 

9. What will be the cost of a log of timber 21 ft. 6 in. 

long, 1 ft. 8 in. broad, and 18 in. thick, at 2s. 3d. for each 
c. ft. ? Am. £6 0 s. \\\d. 

10. How many c. ft. of timber are there in a joist 17 ft. 3 
in. long, 10 in. deep, and 3^ in. thick ? Am. 4*192 c. ft. 

11. How many c. ft. of timber are there in 50 spars, 
each measuring 20 ft. long, 3 in. deep, and 2 in. thick ? 

Am. 4 If c. ft. 

12. What will be the cost of a block of stone 6 ft. 3 in. 
long, 2 ft. broad, and 10 in. thick, at Is. 2d. per solid foot ? 

Am. 12«. 1 j d. 

13. What will be the weight of the stone in the last 
example, allowing that each c. ft. weighs 140 lbs? 

Am. 1458f lbs. 

14. What will be the weight of a mass of brickwork 10 

ft. long, 4 ft. 2 in. high, and 18 in. thick, allowing that each 
c. ft. weighs 120 lbs. ? Am. 7500 lbs. 

15. How many c. yd. of earth will be cut out of a drain 
420 ft. long, 2 ft. broad, and 4 ft. deep ; and in what time 
will a m&n complete the excavation, allowing that he can 
lift 500 c. ft. of earth per day ? Am . 124£ c. yd. and 6ffrf. 

16. What is the content of a cube whose side is 2 ft. 

3 in. ? Aw. 11*39 c.ft. 


POWERS AND ROOTS, 

74 . When a quantity is multiplied by itself it is called 
the 2nd power or square of the quantity. Thus 6x6, or 
6 9 = 36, is the 2nd power or square of 6. In like man- 
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her, three fives multiplied together, or 5 x 5 x 5, or 5 3 = 125 
is called the 3rd power or cube of 5 ; four twos multiplied 
together, or 2 x 2 x 2 x 2, or 2 4 = 16, is called the 4th power 
of 2 ; and so on to other cases. 

The square root or 2nd root of a given number is that 
number which multiplied by itself will produce the given 
number. Thus the square root of 36, or, as the operation 
is usually written, %/Z 6 = 6. The cube root or 3rd root 
of a given number is that number which multiplied by 
itself 3 times will produce the given number. Thus the 
cube root of 8, or ^8 = 2; and so on to other cases of 
roots. It appears, therefore, that the extraction of roots is 
just the reverse operation of the raising of powers. 

Examples . 

1. Find the 2nd power of 9; 17 ; 23. Ans. 81 ; 289 ; 529. 

2. Find the 3rd power of 8 ^24 ; 76. 

Ans. 512 ; 13824 ; 438976. 

3. What is the 4th power of 13 ? Ans. 28561. 

4. What is the square root of 16 ; 49 ; 81 ; ^ ; §£.? 

Ans. 4; 7; 9; f ; f ; §. 

5. Find the cube root of 27 ; 64 ; 512. Ans . 3 ; 4 $ 8. 

75 . When the square root of a quantity contains two or 

more figures the operation must be conducted after the fol- 
lowing manner. 

1. What is the square root of 205209. 

V205209 = 453 
16 

85)~452 

425 

903)~2709 

2709 


Here we first place a point over the units’ place, then over 
. every alternate figure. We take the nearest square root of 
* F 
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the 20 (the figures within the first point) which will be 4 
with 4 as a remainder. We now bring down 52, the figures 
included by the next point ; and double the 4, the root figure 
found, which will make 8, this is the trial divisor ; then 45 
divided by 8 gives 5, which is the next figure in the root ; 
we put this 5 also after the 8, and it gives us 85 for the true 
divisor ; we then multiply 85 by 5 and subtract the product 
from the preceding remainder, leaving 27 ; we now bring 
down 09, and multiply 45, the last figures in the root, by 2, 
making 90 (or what is the same thing we add the 5 to 85) 
this gives us the new trial divisor ; then 270 divided by 90 
gives 3 for the next figure in the root; we put this 3 also after 
the 90, which gives us 903 for the true divisor ; and so on. 

1. Find the square root of 1681 ; 4225; 23409; 45369; 
18671041 ; 6 ; 3. 

Ans. 41 ; 65 ; 153 ; 213; 4321 ; 2*4494+ ; 1*732+. 

76. The novelty of the following rule for extracting the 
cube root consists in finding* the trial divisors by an easy 
addition, in the place of squaring the root figures, &c., as 
in the common form. The conciseness, simplicity, and ex- 
pedition of the method, here proposed by the author, render 
it highly eligible for elementary instruction. 

1. What is the cube root of 93082856768 ? 


3x4* = 

48 

^93082856768 

3x4x5 = 

60 

64 

5 2 = 

251 

29082 


5425 \ 

27125 


625 J 

1957856 

3x452 = 

6075 

1834677 

3 x 45 x 3 = 

405 

123179768 

32 = 

9 1 

123179768 


611559 f 
4059 J 


3x4532 = 

615627 


3x453x2 = 

2718 


2 2 = 

4 



61589884 
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Here we first place a point over the units’ place, and then 
over every third figure. We take the nearest cube root of 
93, which will be 4 with 29 'as a remainder. We bring 
down 082, the figures included by the next point ; and take 
3 times the square of the root figure, making 48 ; this is the 
trial divisor, then 290 divided by 48 gives 5, which is the 
next figure of the root. To complete the divisor we take 3 
times the preceding root figure multiplied by the new figure 
of the root, and write the product, 60, beneath the 48, taking 
care to remove the figures a place to the right ; in the same 
manner we write down the square of the new root figure ; 
these added together give 5425 for the true divisor, which 
multiplied by 5, and subtracted from the subtrahend 29082, 
gives 1957 as a remainder ; and so on to all the other figures 
of the root. It remains to be shown how the next trial 
divisor is found without the trouble of squaring 45 and 
multiplying by 3. Bring down 60 and 25, making 625, and 
then add the 3 lines of figures connected by the bracket, and 
this will give 6075 for the trial divisor ; and so on to all the 
succeeding ones.* 

* Proof of the Rule for the Extraction, of the Square Root. 

By multiplication, 

(40 + zf = 40* + 2 x 40x2 + 2 * = 40* + (2 x 40 + z)z ; 

where it appears that, after subtracting 40 s from the given number, we 
obtain z , the next figure of the root, by dividing by 2 x 40, and then for 
the true divisor we add z, the root thus found, to 2 x 40. It is evident 
that this process will hold true for all the successive figures of the root. 

Proof of the Rule for the Extraction of the Cube Root. 

(40 +z)*= 40*+ S x 40* x z-f 3 x40 xz*+z* 

=* 40*+ (3 x 40* + 8 x 40 x 2 + z*) z ; 

where, after subtracting 40 s , we have for finding z, the next figure of the 
root, the trial divisor 3 x 40 s , since the terms which follow this quantity 
are comparatively small ; then to complete the true divisor, to this trial 
divisor we add 3 x 40 x the last root figure + the square of the last 
root figure. The same process must evidently be continued for finding 

F 2 
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2. Find the cube root of 129778754 13824; 76765625; 
80677568161; 231; 7; 70. 

Ans. 235; 24; 425; 4321; 6-13579; 1-9129; 4-12128. 


ON THE CONSTRUCTION OF QUESTIONS, 


In which the accuracy of the answers may he tested by an 
easy operation . 

' 77 . The following elegant and really useful method of 
constructing questions is well deserving the attention of the 
teacher. It will be observed, that the questions may be 
formed as quickly as the figures can be written, and that the 
law of the figures, testing the accuracy of the answer, may 
be seen at a glance. These features, as far as the author 
knows, are not to be found in any other method.* 


Addition . Here, in each row, the corre- 

sponding figures on the left hand added to those 
on the right produce nines ; and the same law 
is observed in the answer. The only precaution 
is simply that the sum of the last column should 
not exceed 9. Nearly all the abstract ex- 
amples given at page 21. are constructed in this way. 


Ex. 13,86 
34,65 
20,79 
5,94 

75,24 


the succeeding figures of the root. It remains for us to show how the 
trial divisor is found by the easy process given in the rule. For the 
second trial divisor, for example, we have, 

S x 45*= 3(40 + 5)*= 3 x 40*+ S x2x40x5 + Sx5» 

*3 x 40* + Sx40x5 + 5* + Sx40x5 + 2x5*. 

This formula is, in fact, the operation given in the rule. The same 
process will obviously apply to any other trial divisor. 

* The Author gave the demonstration of the rules of construction, 
with other curious properties of numbers, in the “ English Journal of 
Education,” for 1845. This useful periodical is now published by Mr. 
Bell, Fleet Street. 
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Subtraction . Here the rows are formed in 
the same way as in addition, and the figures 
in the answer follow the same law. Instead 
of the figures, in the question, forming nines, 
any other number may be selected ; in Ex. 2. 
7 is the number taken; but here also the 
figures in the answer follow the law of nines. 
Nearly all the abstract examples given at 
page 24. are constructed in this way. 

Multiplication . Ex. 1. 256,9,743 x 34 = $737,1262. 

Here the figures to the left and right of the nine, are 
formed in the same way as in addition, and the figures in 
the product follow the same law. When there are 3 figures 
in the multiplier there must be 2 central nines, and so on. 
The only precaution is simply that the product of the 2 by 
the 3 does not produce a number greater than 9. 

Ex . 2. 136,8,752 x 18 = 2463,7536. Here there is a cen- 
tral 8, the other figures make up eights, the addition of the 
figures in the multiplier make up 9, and the answer is the 
law of nines. When the addition of the figures in the mul- 
tiplier make nine or nines, the figures in the multiplicand 
may make up any particular number whatever. 

Ex, 3. 25,66,41 x264 = 6775,3224. Here the figures in 
the multiplicand make up some multiple of 3, and the addi- 
tion of the figures in the multiplier is also a multiple of 3 ; 
the figures in the answer have the law of nines. There are 
two central sixes because there are three figures in the mul- 
tiplier, as explained in Ex. 1. Several of the examples 
given at pages 27., 31., and 32., are constructed in this way. 

Division. Ex. 1. 51)764,235(14985. 

Here the divisor is written at pleasure ; the first three 
figures, in the dividend, are found by multiplying the divisor 
by 15 and taking 1 from the unites figure ; the remaining 
figures make up nines, as in addition; then the quotient 

F s 
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1386 

Ex. 2. 3245 
1265 

1980 
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figures follow the law of nines, as in the multiplicand of 
Ex. 1. in multiplication. 

Ex. 2. 62 ; 31)557442(17982. Here to modify the form, 
we first write down 62 and multiply by 9 (any other number 
will do), and thus form the dividend as in the last example ; 
then take the half of 62, which gives 31 for the divisor. The 
figures in the quotient have the same law as in the last ex- 
ample. 

Ex. 3. 86 ; 43)945054(21978. 

Ex. 4. 484; 121)33876612(279972. 


MISCELLANEOUS QUESTIONS. 

1. A person’s house rent is £10 8s. a year, how much a 

week must he lay up to pay it ? Am. 4s. 

2. A farmer sold at a fair 15 sheep at £1 16s. a piece, 

and bought 5 yards of cloth at 3s. 6d. a yard, how much 
money would he take home ? Am. £26 2s. 6d. 

3. A gentleman’s yearly income is £464, how much must 
he spend a week, so as to save £80 a year ? Am. £7 7s. 8\d. 

4. A person pays £18 a year for house rent, £1 16s. a 

month (4 w.) for groceries, and £1 5s. a fortnight for bread, 
how much a week will he save out of a yearly income of 
£95 ? Am. 8s. 1 ^d. 

5. How many lbs. of tea at 5s. 4c?. a lb. must be given in 

exchange for 24 lbs. of coffee, at Is. 8 d. a lb., and 74 cwt* of 
sugar, at £3 12s. a cwt. ? Am. 1006J lbs. 

6. A man starts a journey 5 hours before the mail coach, 
how far will the coach have passed the man, after it has run 
for 12 hours, supposing that he travels at the rate of 3 miles 
an hour, and the coach 10 miles an hour ? Am. 69 miles. 

7. The circumference of the fore wheel of a coach is 9 ft., 

that of the hind one 16 ft., how many more turns will the 
former make than the latter, in going over a distance of 20 
miles ? Am. 5133^. 
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8. A man walked a journey of 60 miles ; for the first 5 
hours he walked at the rate of 3 miles an hour, and during 
the remainder of the journey, he walked at the rate of 4 
miles an hour ; in what time did he complete the journey? 

Am. 16J hours . 

9. A man earns 18s. per week, and spends 14s. 6d. per 
week ; in what time will he save £3 7s. ? Am, 19| w. 

10. A person bought 24 yds. of cloth for £4 3s., at what 
price must he sell the whole to gain 6d. per yard ? 

Am, £4 15s. 

11. A grocer sold a certain number of lbs. of sugar for 6s., 

at the rate of 8c?. a lb., and thereby gained 2d, a lb. ; what 
was the cost price of the sugar ? Am, 4s. 6d, 

12. A person had £7 14s. 8 d. of money. He sold 3 cwt. 

of sugar at £2 5s. 4 d. per cwt. ; and then paid a bill of 
£5 12s.; what money had he left ? Am, £8 18s. 8c?. 

13. A grocer bought 20 cwts. of sugar for £96 ; he found 
that there were 34 lbs. waste. At what p*rice per lb. must 
he sell the remainder, so as to gain £19 ? Am, Is. O^c?. 

14. A person mixed 3 lbs. of tea at 4s. 8 d, a lb., with 5 lbs. 
at 6s. 6c?., at what price per lb. must he sell the mixture ? 

Am, 5s, 9f d. 

15. If £ of § of an article cost £1 15s., what is the whole 

worth ? Am. £3 13s. 6<L 

16. A corn factor buys 2 qr. 3 bus. of corn at 7s. per bus., 
and 5 qr. at 6s. ; at what price per bushel must he sell the 
mixture to gain £3 5s. 4c?. upon the whole ? 

Am. 7s. 5-g$d. 

17. Sound travels at the rate of 1 130 ft. per second ; what 

is the distance of a thunder cloud, when the thunder is heard 
9 sec. after the flash is seen ? Am. 1 m. 7 fur. 90 yds. 

18. At what rate per hour must a man travel to complete 

a journey of 70 miles in 17 hours ? Am. 4^ m. 

19. A fast train starts 3 hours after a slow one. In what 
time will the former overtake the latter, allowing their speeds 
to be 40 and 30 miles per hour respectively ? Am. 9 hours. 
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20. A cistern has 2 pipes, one of which runs 3 gals, of 

water per min, into the cistern, and the other 5 gals, per 
min. out of it ; in what time will the cistern be emptied, 
supposing it to contain 36 gals, at first? Ans. 18 min. 

21. A man’s income is 17 s. 4 d. per week, and his expen- 

diture is 24a. ; but he has £15 of money, how long will it 
support him without getting into debt ? Ans. 45 weeks. 

How much will he be in debt at the end of 50 weeks ? 

Ans. £1 13a. Ad. 

22. How many stones 3 ft. long, and 2 ft. broad, will it 
take to pave a yard 100 ft. long and 60 ft. broad ? 

Ans. 1000. 

23. A alone can do a certain piece of work in 6 days, and 
B alone can do it in 4 days, in what time will they do it when 
working together ? 

Part done by A in 1 day = 

» 99 ® » = i‘ 

99 99 A and B = | 4 ^ = ^ 

No. days to do the whole = l-s- 1 ^- = i^-s- 1 ^ r = 2J. 

24. A can mow a field in 10 days, B in 8 days, and C in 

5 days ; in what time will they mow the field when working 
together? Ans. days. 

25. If A can do a piece of work in 8 days, and A and B 

working together can do it in 5 days, in what time would B 
alone do it ? Ans. 13£ days. 

26. A can do a certain piece of work in 7 days, B in 6 
days, and C in 5 days. Now A and B worked together for 
2 days, when they were joined by C ; how many days will 
they take to complete the remaining portion of the work ? 

Ans. days. 

27. A railway company pays 8 per cent, upon the original 

shares of £60 ; what rate of interest will I receive, when I 
purchased shares at £20 premium ? Ans. 6 p. c. 

28. A tradesman lost 4 per cent, by selling an article for 
15*. ; what should he have sold it for, to gain 10 per cent. ? 

Ans. 11s. 2 $d. 
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29. A railway share of £30, is to be paid by half yearly 
instalments of £10 ; £10 being paid at first, £10 more at 
the end of the first 6 months, and so on. What will be the 
worth of the share when it is all paid, allowing that money 
is worth 5 per cent, per annum, payable half yearly ? 

Ans. £30 15*. l^d. 

30. Two men, A and B, rent a field for £14 ; A puts in 
8 horses, and B 50 sheep. What must each pay, allowing 
that 21 sheep will eat as much as 2 horses ? 

Ans . A’s share = £5 4*. 5^?.-f , and B’s = £8 15*. 6£d.+ 

Here let us first put the horses into sheep. 

2 horses = 21 sheep. 

.•.8 horses =4 x 21 = 84 sheep. 

And altogether we shall have, 84 sheep + 50 sheep = 134 
sheep ; then 

Cost for 134 sheep = £14. 

» 1 » = ^T3T* 

.\ „ 50 „ = £ 134 A’s share. 

And B’s share = £14 — A’s share. 

31. 3 horses are worth 5 cows, but 4 cows cost £17, how 

much are 20 horses worth ? Ans. £141 13*. Ad. 

32. A piece of work can be done by 5 men in 12 hours, 

or by 4 boys in 20 hours ; how long will it take a man and 
a boy, working together, to do it ? Ans. 34f hours. 

33. If 6 men can reap a field 200 yds. long, and 150 yds. 

broad, in 4 days of 12 hours each ; in how many days of 10 
hours long will 8 men reap a field 300 yds. long, and 250 
yds. broad ? Ans. 9 days. 

34. A person buys a field of 24 acres at £84 per acre, 
what should it produce annually to pay 10 per cent. ? 

Ans. £201 12*. 

35. A road has a rise of \ of a foot in 100 ft., what must 
be the total elevation of the hill, when its length is 2 miles ? 

Ans. 17*6 ft. 
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36. The cost price of 50 gals, of wine is £15, but £ are 

lost by leakage, and 20 gals, are sold at 4s. per gaL, at what 
price per gal. must the remainder be sold, so as to gain 5 per 
cent, upon the whole ? Ans. 1 Is. 9 d. 

37. What will be the expense of glazing a window of 16 
squares, each 1 ft. 2 in. long, and 10 in. wide, at 4s. 6d. per 

. sq. ft. ? Ans. £3 10s. 

38. A butcher bought 160 lbs. of mutton for £4, and sold 
£ of it at the rate of 8d. a lb., at what price per lb. must he 
sell the remainder, so as to gain £2 5s. upon the whole ? 

Ans. 10^/. + 

39. Taking a degree upon the earth’s surface to be 69^ 
miles, what distance is London (Lat. 51£°) from the equator? 

Ans. 3579*25 miles. 

40. A man being asked the hour of the day, said, that the 

hour after noon was £ of the time it wanted to midnight. 
Required the time. Ans. 2 o'clock. 

41. 5 gals, of brandy cost twice as much as 3 gals, of rum; 

the whole cost £\5, what was the price of the brandy per 
gal ? Ans. £ 2 . 

42. A pavement is to be laid 260 ft. long, what must be 
its breadth, so that it may cost £36, allowing 9 d. per sq. ft. ? 

Ans. 3 -feft. 

44. A can build 7 yds. of wall in 2 days, B 10 yds. in 3 

days; in what time will they build 119 yds. working toge- 
ther? Ans. 17^f days. 

45. A draper by selling cloth at 9s. 6d. per yd. gains 10 

per cent.; how much per cent, will he lose by selling the cloth 
at 8s. per yd. ? Ans. 7-^y. 

46. A bankrupt has liabilities to the amount of £6000 ; 
his good debts amount to £2500, and his bad ones to £1600, 
fbr which, upon an average, he can only receive 5s. in the 
pound ; how much can he pay in the pound ? Ans. 9s. 8d. 

47. How much sugar at 8 d. per lb. must I give fbr 16 lbs. 
of tea at 4*. 6d., so as to gain 10s. by the exchange ? 

Ans. 93 lbs* 
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48. The length of a railway is 27 miles, and it cost at the 

rate of £15000 per mile, how many shares of £25 each will 
the Company have? Ans. 16200. 

49. How much pure copper can be obtained from 1 ton of 
the ore, allowing that it yields 6 per cent, of copper ? 

Ans. 134-4 Ibsi 

50. The rent of a house is £20. It is assessed at % of the 

actual rent. The poor’s rate is Sd. in the pound, the church 
rate 6d., and the paving rate Is. 6d. What is the total 
rent ? Ans. £21 15*. 6^. 

51. If the rent of 3 acres for £ of a year be £4, what 
will be the rent of 40 acres for 1 year? Ans. £213 6s. 8 d. 

52. A and B start a journey at the same time and from 

the same place in opposite directions ; A travels at the rate 
of 4 miles an hour, and B 3^ miles an hour. In what time 
will they be 60 miles apart ? Ans. 8 hours. 

Supposing the men to travel in the same direction, in what 
time will they be 5£ miles apart ? Ans. 1 1 hrs. 

53. In a war-ship of 120 guns, there are 50 tons of iron 

in the form of nails and bolts ; what will be the cost of this 
iron at the rate of 2 %d. per lb. ? Ans. £1 166 13*. Ad. 

54. When the mercury in the tube of a barometer is 
30 inches high, the pressure of the atmosphere is about 
15 lbs. upon every sq. in. of surface ; what will be its pres- 
sure when the mercury stands at the height of 25 inches ? 

Ans. I2jf lbs. 

55. In the thermometer used in this country the freezing 

temperature of water is 32°, and the boiling point 212° ; in 
the French thermometer the freezing point is zero or 0, and 
the boiling point 100° ; what degree of the latter will cor- 
respond to 60° of the former ? ' 

No. Eng. degrees above the Fr. zero = 60° — 32° = 28°. J 

180° Eng. = 100° Fr. 

28° Eng. = = 15f° Ant. 
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56. A bought a horse for £20, and sold it' to B, thereby 
gaining 4 per cent. ; B then sold the horse for £10 more 
than it cost him, how much per cent, did he gain ? 

Ans. 48^. 

How much would B gain per cent, if his profit were the 
same as A’s ? Ans. 3^. 

57. A grocer mixes 9 lbs. of tea with 11 lbs. of an inferior 
quality, and sells the mixture at 6s. 6d. per lb. Now the 
first kind was worth Is. a lb. more than the second; re- 
quired the price of each kind per lb. ? 

Ans. 7s. 0|d. and 6s. 0 %d. 

58. A sells goods to B for £63, and gains 10 per cent. ; 

then B sell§ the goods and gains per cent. ; how much 
more did B gain than A ? Ans. 5s. 1 §d. ■+• 

59. A and B can do a certain work in 14 days ; A and C 

in 12 days ; B and C in 15 days ; in what time will A, B, 
and C do it working together ? Ans. 9^- days. 

Part done by A and B in 1 day = 

,, ,, A and C » = 

„ „ B and C „ = then adding we have, 

Part done by A, B, and C, in 2 days = tV + tV + A = Aip 
/. Part done by A, B, and C in 1 day = ; 

.\ No. days = 1 ^ = 9^. 

60. Supposing that there are 800 locomotive steam engines 
in this country, and that each conveys 16 tons of goods for 
the distance of 200 miles per day ; how many horses would 
it take to do the same work, allowing that a horse can convey 
15 cwts. to the distance of 24 miles in a day ? 

Ans. 142222$. 

If a horse eat 1 bus. of oats in 7 days, how much corn 
will be saved per day, for the poor of this country, by the 
use of these engines ? Ans. 20317|$ bus. 


the end. 
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the Interpretation, in Latin and English, of all words which occur in the Greek 
Poets, from the Earliest Period to the time of Ptolemy Philadelphian : with the 
Quantity of the Syllables verified by Authorities : and combining the advantages 
of a Lexicon of the Greek Poets and a Greek Gradus. By the late Rev. Dr. 
Brasse. With a Synopsis of the Greek Metres, by the Rev. J. R. Major, D.D. 

2d Edition, revised by the Rev. F. E. J. Valpy, M.A. 8vo. 15s. cloth. 

Giles’s Greek and English Lexicon. 

A Lexicon of the Greek Language, for the use of Colleges and Schools ; containing 
— 1. A Greek- English Lexicon, combining the advantages of an Alphabetical 
and Derivative Arrangement ; 2. An English-Grcek Lexicon, mot e copious than 
any that has ever yet appeared. To which is prefixed, a concise Grammar of the 
Greek Language. By the Rev. J. A. Giles, LL.D. 2d Edit. 8vo. 21s. cloth. 

*„* The English-Greek Lexicon, separately. 7s. 6d. cloth. 

Pycroft’s Greek Grammar Practice. 

In Three Parts : 1. Lessons in Vocabulary, Nouns, Adjectives, and Verbs In I 
Grammatical order ; 2. Greek, made out of each column for translation ; 
i 3. English of the same for retranslation. By the Rev. James Ptcroft, B.A. 

| 12mo. 3s. fid. cloth. 

j Moody’s Eton Greek Grammar in English. 

I The New Eton Greek Grammar ; with the Marks of Accent, and the Quantity of 
) the Penult : containing the Eton Greek Grammar in English ; the Syntax and 

j Prosody as used at Eton ; also, the Analogy between the Greek and Latin Lan- 

I guages*; Introductory Exercises and Lessons : with numerous Additions to the 

i text. By the Rev. Clement Moodt, A.M. 2d Edition. 12mo. 4s. cloth. 

; Valpy’s Greek Grammar. 

^ The Elements of Greek Grammar: with Notes. By R. Valpt,D.D. New Edit, 
t 8vo. 6s. 6d. boards ; bound, 7s. 6d. 

i Valpy’s Greek Delectus, and Key. * 

Delectus Sententiarum Grsecarum, ad usum Tironum accommodatus : cum j 
| Notulis tt Lexico. Auctore R. Valpy, D.D. Editio Nova, eademque aucta et J 
emenduta. 12mo 4s. cloth. 

| Key to the above, being a Literal Translation into English, 12mo. 2s. fid. sewed. 

Valpy’s Second Greek Delectus. 

■ Second Greek Delectus ; or, New Analecta Minora: intended to be read in Schools 
t between Dr. Valpy’s Greek Delectus and the Third Greek Delectus : with 

I English Notes,, and a copious Greek and English Lexicon. By the Rev. 

F. E. J. Valpy, M.A. 3d Edition, bvo. 9s. fid. bound . 
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Valpy’s Third Greek Delectus. 

The Third Greek Delectus ; or. New Analecta Majors : with English Notes, hi 
Two Parts. By the Rev. F. E. J. Valet, M.A. 8vo 15 s. fid. bound. 

The Parts may be had separately. 

Past 1. PROSE. 8vo. 8s. 6d. bound. — Part 2. POETRY. 8ro. 9s. Id. bound. 


Dr. Major’s Greek Vocabulary. 

Greek Vocabulary ; or, Exercises on the Declinable Parts of Speech. By the 
Rer. J. R. Major, D.D. 2d Edition. 12mo. 2s. fid. cloth. 


Valpy’s Greek Exercises, and Key. 

Greek Exercises; being an Introduction to Greek Composition, leading the 
student from the Elements of Grammar to the higher parts of Syntax, and 
referring the Greek of the words to a Lexicon at the end : with Specimens of 
the Greek Dialects, and the Critical Canons of Dawes and Poison. By the Rer. 
F. E. J. Valet, M.A. 4th Edition. 12mo. 6s. fid. cloth. 

Kit, 12mo. 3s. fid. sewed. 

Neilson’s Greek Exercises, and Key. 

Greek Exercises, in Syntax, Ellipsis, Dialects, Prosody, and Metaphrasis. To 
which is prefixed, a concise but comprehensive Syntax; with Observations on 
some Idioms of the Greek Language. Bv the Rev. W. Neilson, D.D. New 
Edition. 8vo. 5s. boards. — Ess, 3s. boards. 

Howard’s Introductory Greek Exercises, and Key. 

Introductory Greek Exercises to those of Huntingford, Dunbar, Neilson, and 
others; arranged under Models, to assist the learner: with Exercises on the 
different Tenses of Verbs, extracted from the Table or Picture of Cebes. By 
N. Howard. New Edition. 12mo. 6s. fid. doth.— Ket, 12mo. 2s. fid. cloth. 

DalzeFs Analecta Graeca Minora. 

Analecta Gneca Minora, ad usum Tironum accommodate. Cum Notis Philo- 
logic is, quas partim collegit, parti m scripsit A. Dalzel, A.M. Editio norm, 
curk J. Bailet, A.M. Crown 8vo. 6s. bound. 

Dalzel and Dunbar’s Collectanea Graeca Mnjora : 

Ad usum Academics juventutis accommodats. Cum Notis Philologicis. New 
Editions. 3 vols. bvo. £1. Us. 6d. bound. 

Vol. 1. Excerpta ex Variis Orationis Soluts Scriptoribus 8vo. 9s. fid. 

“ 2. Excerpta ex Variis Poetis. Edited by the Rev. Canon Tate. 8vo. Us. 
“ 3. Excerpta ex duobus principibus Oratoribus et Variis Poetis. By Georqe 
Dunbar, A.M. 8vo. 14s. 

Dr. Major’s Guide to the Greek Tragedians. 

A Guide to the Reading of the Greek Tragedians; being a series of articles on the 
Greek Drama, Greek Metres, and Canons of Criticism. Collected and arranged 
by the Rev. J. R. Major, D.D. 2d Edition, enlarged. 8vo. 9s. cloth. 


The Rev. J. Seager’s Translations . 


Bos on the Greek Ellipsis. 

Professor Scheffer’s Edition, with 
Notes. 8vo. 9s. fid. boards. 


Maittaire on the Greek 

Dialects. From the Edition of 
Sturzius. 8vo. 9s. fid. boards. 


I 


Hermann’s Elements of 

the Doctrine of Metres. 8vo 8s. fid. 
boards. 

Hoogeveen on the Greek 

Particles. 8vo. 7s. 6d. boards. 

•/ The above Five Works may 


Viger on the Greek 

Idioms. Abridged and translated 
into English, from Professor Her- 
mann’s last Edition, with Original 
Kotos. 2d Edition, with Additions 
and Corrections. 8vo. 9s. fid. boards. 


be had in 2 vols. 8vo. £2. 2s. cloth. 


LATIN WORKS, DICTIONARIES, GRAMMARS, ETC. 

Riddle and Arnold’s English-Latin Lexicon. 

A Copious English-Latin Lexion, compiled from the beat Sources. By the Rev. 
J. E. Riddle, M.A. Author of “A Complete Latin-English Dictionary," Ac . ; 
and the Rev. T. Kerchever Arnold, M.A. Rector of Lyndon, and late Fellow, 
of Trinity College, Cambridge. 8vo. [In the press. 
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Riddle’s New Latin Vocabulary. 

A Progressive Latin- English Vocabulary: being a List of Common Latin 
Words, with their principal Meanings in English : distinguished according to 
their comparative importance or frequency of use. Designed to assist Begin- 
ners. By the Rev. J. E. Riddle, M A. 12mo. [Just ready. 

Riddle’s Latin Dictionary. 

A Complete Latin-English and English- Latin Dictionary. For the use of Col- 
leges and School*. From the beat sources, chiefly German. By the Rev. J. E. 


leges and School*. From the beat sources, chiefly German. By the Rev. J. 
Riddle, M.A. 6th Edition, corrected and enlarged. 8vo. Sis. 6d. cloth. 
/ The English- Latin Dictionary, 10s. 6d. cloth, 
separately ^ The Latin -English Dictionary, £1. Is. cloth. 


Riddle’s Young Scholar’s Latin Dictionary. 

The Young Scholar’s Latin-English and English-Latin Dictionary; being Mr. 
Riddle’s Abridgment of his larger Dictionary. New Edition, corrected and 
enlarged. Square 12mo. 12s. bound. 

Seoaratelv / The Latin-English Dictionary, 7a. bound. 

^ ' \ The English-Latin Dictionary, 5s. 6d. bound. 

Riddle’s Diamond Latin-English Dictionary. 

A Diamond Latin-English Dictionary. A Guide to the Meaning, Quality, and 
right Accentuation of I a tin Classical Words. By the Rev. J. E. Riddle, M.A. 
New Edition. Royal 32mo. 4s. bound. 

The Illustrated Companion to the Latin Dictionary : 

Being a Dictionary of all the words representing Visible Objects, connected 
with the Arts, Science, and Every-day Life of the Ancients. Illustrated by 
nearly 2,0fl0 Woodcuts fiom the Antique. By Anthony Rich, Jun. B.A late of 
Cains College, Cambridge ; and one of the Contributors to Dr. Smith’s “ Dic- 
tionary of Greek and Roman Antiquities.” Post Bvo. [In the press. 

Zumpt: A Grammar of the Latin Language. 

Bv C. G. Zcmpt, Ph. D. Professor in the University of Berlin, and Member 
or the Royal Academy of Berlin. Translated from the 9th Edition of the 
original, and adapted for the use of English students, bjr L. Schmitz, Ph. D. 
Rector of the High School of Edinburgh; with Additions and Corrections, 
communicated by the Author. 8vo. 14s. cloth. 

Zumpt’s School Grammar of the Latin Language. 

Translated and adapted for use in English Schools. By Dr. L Schmitz, 
F.R S.E. Rector of the High School of Edinburgh. With a Preface, written 
expressly for this Translation, by the Author. 12mo. 4s. cloth. 

Pycroft’s Latin Grammar Practice. 

Latin Grammar Practice: 1. Lessons in Vocabulary, Nouns, Adjectives, and 
Verbs, in Grammatical Order; 2. Latin, made out of each column, for Trans- 
lation; 3. English of the same, for Re-translation. By the Rev. Junta 
Piceoft, B.A. 12mo. 2*. 6d. cloth. 


Valpy’s Latin Grammar. 

The Elements of Latin Grammar: with Notes. By R. Valpy, D.D. New 
Edition, with numerous Additions and Corrections. 12mo. 2s. 6d. bound. 

Dr. Kennedy’s Latin Grammar. 

An Elementary Grammar of the Latii. Language, for the use of Schools, by 
the Rev. B. H. Kennedy, D.D. Head Master of Shrewsbuiy School, being a 
new Edition of the first portion of Dr. Kennedy’s Latin Grammar. 12mo. 
3s. 6d. cloth. 

A new Edition of the second portion, forming an advanced grammar, 
will be ready shortly. 

Moody’s Eton Latin Grammar in English. 

The New Eton Latin Grammar, with the Marks of Qoantitv and the Rnles of 
Accent; containing the Eton Latin Grammar as used at Eton, and its Trans- 
lation into English: with Notes and copious Additions. By Rev. Clement 
Moodv, M.A. 7th Edition. 12mo. 2s. 6d. cloth. 

The Eton Latin Accidence : with Additions and Notes. New Edition. 12mo. Is. 
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Graham’s First Steps to Latin Writing. j 

First Steps to Latin Writing : intended as a Practical Illustration of the Latin 
I Accidence. To which are added. Examples on the principal Rules of Syntax. 

; By G. F. Graham. 2d Edition, considerably enlarged. 12mo. 4s. cloth. 

; Valpy’s Latin Delectus, and Key. ! 

' Delectus Sententiarum et Historiarum ; ad usum Tironum accommodates: cum ' 

| Notulis etLexico. Auctore R.Valpy, D.D. New Edition. 12mo. 2s. 6d. cloth. | 

Key. New Edition, carefully revised. 12mo. 3s. 6d. cloth. 

Valpy’s Second Latin Delectus. 

The Second Latin Delectus; designed to be read in Schools after the Latin 
Delectus, and before the Analecta Latina Majora: with English Notes. By 
the Rev. F. E. J. Yalpy, M.A. 2d Edition. 8vo. 6s. bound. 

Valpy’s First Latin Exercises. t 

First Exercises on the principal Rules of Grammar, to be translated into Latin : ' 

with familiar Explanations. By the late Rev. R. Valty, D.D. New Edition, i 
with many Additions. 18mo. la. 6d. cloth. 

Valpy’s Second Latin Exercises. I 

Second Latin Exercises ; applicable to every Grammar, and intended as an Intro- | 
duction to Valpy’s “ Elegantiee Latinae.” By tlie Rev. E. Yalpy, B.D. i 
6th Edition. 12mo. 2s. 6d. cloth. ! 

Valpy’s Latin Vocabulary. 

A New Latin Vocabularv ; adapted to the best Latin Grammars : with Tables of 
Numeral Letters, English and Latin Abbreviations, and the Value of Roman 
and Grecian Coins. By R. Yalpy, D.D. 11th Edition. 12mo. 2s. bound. 

Valpy’s Elegantiae Latinae, and Key. 

F.legantise Latins ; or. Rules and Exercises illustrative of Elegant Latin Style : 
With the Original Latin of the most difficult Phrases. By Rev. E. V AL ?T, B.D. 
11th Edition. 12mo. 4s. 6d. cloth. 

Key, being the Original Passages, which have been translated into El glish, to 
serve as Examples and Exercises in the above. 12mo. 2s. Gd. sewed. 

Valpy’s Latin Dialogues. 

Collected from the best Latin Writers, for the use of Schools, as well as of < 
Private Students. 7th edition. 12mo. 2s. 6d. cloth. 

Butler’s Praxis, and Key. 

A Praxis on the Latin Prepositions : being an attempt to illustrate their Origin, | 
Signification, and Government, in the way of Exercise. By the late Bishop 1 
Butler. 6th Edition. 8vo. 6s. 6d. boards. — Key, 6s. boards. 

An Introduction to the Composition of Latin Verse ; 

i containing Rules and Exercises intended to illustrate the Manners, Customs, j 
and Opinions, mentioned by the Roman Poets, and to render familiar the I 
I principal Id toms of the Latin Language. By the late Christopher Rapier, 1 

I A.B. 2d Edition, revised by the Rev. T. X. Arnold, M.A. 12mo. 3s. 6d. i 

cloth. — Key, 2s. 6d. sewed. 

Howard’s Introductory Latin Exercises. 

Introductory Latin Exercises to those of Clarke, Ellis, Turner, and others : 
i designed for the Younger Classes. By Nathaniel Howard. A New Edition. 

12mo. 2s. 6d. cloth. , 

j Howard’s Latin Exercises extended. 

J Latin Exercises Extended ; or, a Series of Latin Exercises, selected from the beet i 
J Roman Writers, and adapted to the Rules of Syntax, particularly in the Eton 

j Grammar. To which are added, English Examples to be translated into Latin, I 

J immediately under the same rule. Arranged under Models. By Nathaniel i 

* Howard. New Edition. 12mo. 3s. 6d. cloth. — Key, 12mo. 2s. 6d. 

{ Bradley’s Latin Prosody, and Key. 

j Exercises in Latin Prosody and V ersification. 8th Edition, with an Appendix on 

| Lyric and Dramatic Measures. 12mo. 3s. 6d. cloth. — K ey, 12mo. 2a. 6d. 


Digitized by Google 



STANDARD EDUCATIONAL WORKS, 


5 


Bradley’s Exercises, &c. on Latin Grammar. 

i Series of Exercises and Questions ; adapted to the best Latin Grammars, and . 
j designed as a Guide to Parsing, and an Introduction to the Exercises of Valpy, 

Turner, Clarke, Ellis, &c. &c. By the Rev. C. Bradley. 4th Edition. 

| 12mo. 2s. 6d. bound. I 

) The London Vocabulary, English and Latin ; 

J designed for the Use of Schools. By Js. Greenwood. Revised and arranged 
i systematically, to advance the learner in scientific as well as verbal knowledge. 

By N. Howard. New Edition. 18mo. Is. 6d. cloth. 

I Beza’s Latin Testament. 

! Novum Testamentum Domini Nostri Jesu Christi, interprets Theodora Beza. 
j Editio Stereotypa. 12mo. 3s. fid. bound. 

j Valpy’s Epitome Sacrse Historic. 

1 Sacrse Historise Epitome, in usum Scholarum: cum Notis Anglicis. By the ' 
Rev. F. E. J. Valpy, M.A. 7th Edition. 18mo. 2s. cloth. 


EDITIONS OF GREEK CLASSIC AUTHORS. ; 

Valpy’s Homer. 

Homer’s Iliad, complete : English Notes, and Questions to first Eight Books. 
Text of Heyne. Bv the Rev. E. Valpy, B.D. late Master of Norwich School. , 
6th Edition. 8vo. iOs. fid. bound. — Text only, 5th Edit. 8vo. 6s. fid. bound. 

Major’s Euripides. 

Euripides. From the Text, and with a Translation of the Notes, Preface, and , 
Supplement, of Porson; Critical and Explanatory Remarks, original and 
selected; Illustrations and Idioms from Malthise, Dawes, Viger, &c. ; and a 
Synopsis of Metrical Systems. By Dr. Major. 8vo. 24s. cloth. , 

The Five Plays separately, price 5s. each. 

Burges’s iEschylus. ' 

ASschylus — The Prometheus : English Notes, &c. By G. Burges, A.M. Trinity : 
College, Cambridge. 2d Edition. Post 8vo. 5s. boards. j 

Linwood’s Sophocles. 

Sophoclis Tragoediee superstites. Recensuit et brevi Annotatione instruxit j 
G. Lin wood, M.A. jEdis Christi apud Oxonienses Alumnus. 8vo. 16s. cloth. 

Brasse’s Sophocles. 

Sophocles, complete. From the Text of Hermann, Erfurdt, See. ; with original ! 
Explanatory English Notes, Questions, and Indices. By Dr. BRASSE,Mr. 
Burges, and Rev. F. Valpy. 2 vols. post8vo. 34s. cloth. 

*,* The Seven Plays separately, price 5s. each. 

Balfour’s Xenophon’s Anabasis. 

The Anabasis of Xenophon. Chiefly according to the Text of Hutchinson ■ 
With Explanatory Notes, and Illustrations of Idioms from Viger, &c., copious 
Indexes, and Examination Questions. By F. C. Balfour, M.A. Oxon. F.R.A.S. j 
LL.D. 4th Edition. Post 8vo. 8s. fid. boards. j 

Hickie’s Xenophon’s Memorabilia. 

Xenophon’s Memorabilia of Socrates. From the text of Kuhner. With Notes, 
Critical and Explanatory, from the best Commentators, and by the Editor ; , 

Questions for Examination ; and Indices. By D. B. Hickie, LL.D. Post 8vo. ; 

[In the press. 

Barker’s Xenophon’s Cyropsedia. 

The Cyropcedia of Xenophon. Chiefly from the text of Dindorf. With Notes, 
Critical and Explanatory, from Dindorf, Fisher, Hutchinson, Poppo, Schneider, 
Sturtz, and other scholars, accompanied by the editor’s. With Examination 
Questions, and Indices. By R. H . Barker. Post 8vo. 9s. fid. bds. 

Stocker’s Herodotus. 

Herodotus; containing the Continuous History alone of the Persian Wars: i 
with English Notes. By the Rev. C. W. Stocker, D.D. Vice-Principal of 1 
St. Alban’s Hall, Oxford. New Edition. 2 vols. post 8vo. 18s. cloth. 


Digitized by Google 



e 


MESSRS. LONGMAN AND CO.'S 


Barker's Demosthenes. 

Demosthenes— Oratio Philippica I., OlTnthUcaI.il. and III., De Pace, Machines 
contra Dexnosthenem, De Corona. With English Notes. By E. H. Biiui. 
2d Edition. Post 8ro. 8s. 6d. boards. 


EDITIONS OF LATIN CLASSIC AUTHORS. 

Virgil with 6,000 Marginal References, by Pycroft. 

The ASneid, Georgies, and Bncolics of Virgil : with Marginal References, and 
concise Notes from Wagner, Heyne, and Anthon. Edited, from the Teat of 
Wagner, by the Res Ja*. Pycroft, B.A, Trin. Coll. Oxford. Fcp. 8ro. 7s.6d. 
bound ; without Notes, 3s. fid. bound. 

Valpy’s Edition of Virgil. 

P. Virgilii Maronis Bucolica, Georgica, .Snris. Accedunt,in gratiam Jnventntls, 
Notts qu*dam Anglice script*. Edited bt A. J. Ttin, M.A. New Edition. 
18mo. 7s. fid. bound ; the Tsxt only, Ss. fid. bound. 

Bradley's Ovid's Metamorphoses. 

Oridii Metamorphoses; in usum Scholarum excerpt* : quibus accedunt Hotel* 
Anglic* et Qusestiones. Studio C. Bradlkt, A.M. Editio Nova. 12mo. 
4s. fid. cloth. 

Valpy’s Ovid's Epistles and Tibullus. 

Electa ex Ovidio et Tibullo : cum Notis Anglicis. By the Rev. P. E. J. Vat.pt, 
M.A. Master of Burton-on-Trent School. 4th Edition. 12mo. 4s. 6d. cloth. 

Bradley's Phcedrus. 

Ph*dri Fabnl*; in usum Scholarum expurgate: quibus accedunt Notul* 
Anglic* et Qucstiones. Studio C. Bradlkt, A.M. Editio Nora. 12mo 2s. fid. cl. 

P. Terentii Afri Comoedire Sex. 

Ex Editions Th. Fain. Goo. Reinhardt. With Explanatory Notes, by 
D. B. Hickie, LL.D. 2d Edition. 12mo. with Portrait, 9s. fid. cloth. 

Valpy's Juvenal and Persius. 

Decimi J. Juvenalis et Persii Flacci Satir*. Ex edd. Ruperti et Koenig expur 
gat*. Accedunt, in gratiam Juventutis, Note quaedam Anglic* script*. 
Edited by A. J. Vat.pt, M.A. 3d Edit. 12mo. 5s. 6d. cloth ; without Notes, 3s. 

Valpy's Horace. 

Q. Horatii Flacci Opera. Ad fidem optimorum exemplarium eastigata ; cum 
Nctulis Anglicis. Edited by A. J. Valpt, M.A. New Edition. 18mo. fie. 
bound ; without Notes, 3s. fia. bound. 

*•* The objectionable odes and passages have been expunged. 

The Rev. Canon Tate's Edition of Horace. 

Horatius Restitutes ; or, the Books of Hot ace arranged in Chronological 
Order, according to the Scheme of Dr Bentley, from the Text of Gesner, cor- 
rected and improved: with a Preliminary Dissertation, very much enlarged, 
on the Chronology of the Works, on the Localities, and on the Life and 
Character of that Poet. By James Tate, M.A. 2d edition, to which is now 
added, sn original Treatise on the Metres of Horace. 8vo. cloth, 12s. 

Barker’s Tacitus — Germany and Agricola. 

The Germany of C. C. Tacitus, from Paasow's Text; and the Agricola, from 
Brotier’sText: with Critical and Philological Remarks, partly original and 
partly collected. By E. H. Bauxes, late of Trinity College, Cambridge. 5th 
Edition, revised. 12mo. 5s. fid. cloth. 

Valpy’s Tacitus, with English Notes. 

C. Cornell! Taciti Opera. From the Text of Brotier; with his Explanatory 
Notes, translated into English. By A. J. Valpt, M.A. 3 vols. post8vo. 24s. bda. 

C. Crispi Sallustii Opera. 

With an English Commentary, and Geographical and Historical Indexes. 
Chari. xs Author, LL.D. New Edition. 12mo. 6s. doth. 
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C. Julii Csesaris Commentarii de Bello Gallico. 

Ex recensione Fr. Odderdorph. With Explanatory Notes, and Historical, 
Geographical, and Archeological Indexes. By Charms Author, LL.D. 
New Edition. 12mo. 4s. 6d. cloth. 

M. Tullii Ciceronis Orationes Select®. 

Ex recensione Jo. An®. Ermesti. With an English Commentary, and 
Historical, Geographical, and Legal Indexes. By Charles Author, LL.D. 
New Edition. 12mo. 6s. cloth. 

Barker's Cicero de Amicitia, &c. 

Cicero’s Cato Major, and Laelins : with English Explanatory and Philological 
Notes; and with an English Essay on the Respect paid to Old Age by the 
Egyptians .the Persians, the Spartans, the Greeks, and the Romans. By the 
late E. H. Barker, Esq. of Trinity College, Cambridge. 6th Edition. 12mo. 

4s. 6d. cloth. 

Valpy's Cicero's Offices. 

M. Tullii Ciceronis de Officiis Libri Tres. Accedunt, in nsum Jurentutis, Not* 
qu-edam Anglic® script*. Edited by A. J. Valet, M.A. Editio Quinta, 
aucta et emendata. 12mo. 6s. 6d. cloth. 

Valpy's Cicero's Twelve Orations. 

Twelve Select Orations of M. Tullius Cicero. From the Text of Jo. Casp. 
Orellius ; with English Notes. Edited by A. J Valpt, M.A. 3d Edition. 
Post 8vo. 7s. 6d. boards. 

Bradley's Cornelius Nepos. 

Cornelii Nepotis Vitae Excellentium Imperatorum: quibus accedunt Notul* I 
Anglicae et Qusestiones. Studio C. Bradley, A. M. Editio Octava. 12mo. 3s.6d.cl. I 

Bradley's Eutropius. 

Eutropii Hlstori* Roman* Libri Septem: quibus accedunt Notul* Anglic* et 
Qu*st'.oues. Studio C. Bradley, A.M. Editio Duodecima. 12mo.2s.6d. cloth. 

Hickie's Livy. 

The First Five Books of Llvv: with English Explanatory Notes, and Examina- 
tion Queitions. By D. B. Hickie, LL.D. 2d Edition. Post 8vo. 8s. 6d. boards. 

Fasciculus Primus Historic Britannic®. 

The First Chapter of the History of England, selected from the Writings of 
Caesai and Tacitus. To which are added, Explanatory Notes for the use of 
Schools. By W. Drake, M.A. 12mo. 3s. 6d. cloth. 


WORKS BY THE REV. S. T. BLOOMFIELD, D.D. F.S.A. 

Bloomfield’s New Greek Vocabulary. 

Lexilogus Scholasticus ; or, a Greek and English Vocabulary on a new and 
improved plan : comprising all the Primitives, with some select Derivatives ; 
and presenting a brief Epitome in outline of the Greek Language. 18mo. 3s. 

Bloomfield’s Epitome of the Greek Gospels. 

Epitome Evangelica ; being Selections from the Four Greek Gospels : with q 
Clavis and Grammatical Notes. Intended as a Companion to the Author’s 
** Lexilogus Scholasticus,” and as an Introduction to his “ College and School 
Greek Testament.” 18mo. 4s. cloth. 

Bloomfield's Greek Lexicon to the New Testament. 

Greek and English Lexicon to the New Testament ; especially adapted to the 
use of Colleges and the higher Classes in the Public Schools, but also intended 
as a convenient Manual for Biblical Students in general. 2d Edition, en- 
larged and improved. Fcp. 8vo. 10s. 6d. cloth. 

Bloom field's College and School Greek Testament. 

The Greek Testament: with brief English Notes, Philological and Explanatory. 
Especially formed for the use of Colleges and the Public Schools, but alsq 
adapted for general purpose?, where a larger work is not requisite. 4th 
Edition, enlarged and unproved. 12mo. 10s. Sd. cloth. 
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Bloomfield’s Greek Testament. 

The Greek Testament : with copious English Notes, Critical, Philological, and 
Explanatory. 6th Edition, enlarged and improved. 2 vols. 8vo. with Map of 
Palestine, £2, cloth. 

Bloomfield’s Greek Thucydides. 

The History of the Peloponnesian War, by Thucydides. A New Recension of 
the Text ; with a carefully amended Punctuation ; and copious Notes, Critical, 
Philological, and Explanatory ; with full Indices, both of Greek Words and 
Phrases, explained, and matters discussed in the Notes. 2 vols. 8vo. with 
Maps and Plans, 38s. cloth. 

Bloomfield’s Translation of Thucydides. 

The History of the Peloponnesian War. By Thucydides. Newly translated 
into English, and accompanied with very copious Notes. Philological and 
Explanatory, Historical and Geographical ; with Maps and Plates. 3 vols. 8vo. 
£2. 5s. boards. 


r HISTORY, CHRONOLOGY, AND MYTHOLOGY. 

A Manual of English Antiquities. 

By James Eccleston, B.A. Head Master of Sutton Coldfield Grammar School. 
8vo. with numerous Engravings on Wood. [In the press. 

! Lempriere’s Classical Dictionary, abridged 

| For Public and Private Schools of both Sexes. By the late E. H. Barker. Tri- 
nity College, Cambridge. A New Edition, revised and corrected throughout. 
By J. Cauvin. 8vo. 12s. bound. 

Blair’s Chronological and Hiltorical Tables. 

From the Creation to the Present Time : with Additions and Corrections from 
the most Authentic Writers ; including the Computation of St. Paul, as con- 
necting the Period from the Exode to the Temple. Under the superintendence 
of Sir Henry Ellis, K.H. Principal Librarian of the British Museum. Imp. 
| 8vo. 31s. 6d. half-bound morocco. 

, Mangnall’s Questions.— theOnly genuine and complete edition. 

j Historical and Miscellaneous Questions , for the Use of Young People ; with a 
Selection of British and General Biography, &c.&c. By R. Mangnall. New 
j Edition, with the Author’s last Corrections, and otner very considerable 

, Additions and Improvements. 12mo. 4s. 6d. bound. 

j Corner’s Sequel to Mangnall’s Questions. 

' Questions on the History of Europe : a Sequel to Mangnall’s Historica Ques- 
I tions; comprising Questions on the History of the Nations of Continental 

! Europe not comprehended in that work. By Julia Corner. New Edition. 

' 12mo. 5s. bound. 

! Knapp’s Universal History. 

I An Abridgment of Universal History, adapted to the Use of Families and Schools ; 

with appropriate Questions at the end of each Section. By the Rev. H. J. 
Knapp, M.A. New Edition, with the series of events brought down to the 
> present time. 12mo. 5s. bound. 

| A Catechism of Church History 

i In general, from the Apostolic Age to the Present Time. To which is added, 

a Catechism of English Church History; with a Chronological Summary of 
Principal Events. By the Rev. W. T. Wilkinson, A.M. Theological Tutor 
| of Cheltenham College. Fcp. 8vo. 6s. cloth. 

Hort’s Pantheon. 

! The New Pantheon; or, an Introduction to the Mythology of the Ancients, in 
Question and Answer : compiled for the Use of Young Persons. To which are 
added, an Accentuated Index, Questions for Exercise, and -Poetical Illustra- 
tions of Grecian Mythology, from Homer and Virgil. By W. J. Hort. New 
[ Edition, enlarged. 18mo. with 17 Plates, 5s. 6d. bound. 

i Hort’s Chronology. 

, An Introduction to the Study of Chronology and Ancient History: in Question 
and Answer. By W. J. Hort. New Edition. 18mo. 4s. bound. 
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Tables of Chronology, and Regal Genealogies. | 

Combined and separate. By the Rev. J. H. Howlett, M.A. 2d Edition. , 
4to. 5s. 6d. cloth. * | 

Metrical Chronology ; 

In which most of the important Dates In Ancient and Modern History are 
expressed by Consonants used for Numerals, and formed, by aid of Vowels, 
into significant Words : with Historical Notes and Questions for the Exercise 
of Young Persons. By Rev. J. H. Howlett, M.A. 3d Edit. Post 8vo. 7s. cloth. 

School Chronology ; or, the Great Dates of History, j 

Drawn up for the use of the Collegiate Schools, LiverpooL Third Edition. 
Square 12mo- Is. stitched. 

Valpy’s Poetical Chronology. | 

Poetical Chronology of Ancient and English History: with Historical and Expla- i 
natory Notes. By R. Valpy, D.D. New Edition. 12mo. 2s. fid. cloth. J 

Keightley’s Outlines of History. ! 

Outlines of History, from the Earliest Period. By Thomas Keightlet, Esq. ] 
New Edition, corrected and improved. Fcp. 8vo. 6s. cloth ; 6s. 6d. bound. 

Sir Walter Scott’s History of Scotland. 

History of Scotland. By Sir Walter Scott, Bart. New Edition, 2 vols. fcp. 8vo. 
with Vignette Titles, 12s. cloth. 

Valpy’s Elements of Mythology. 

Elements of Mythology; or, an Easy History of the Pagan Deities: intended to 
enable the young to understand die Ancient Writers of Greece and Rome. By 
R. Valpy, D.D. 8th Edition. 12mo. 2s. bound. 


GEOMETRY, ARITHMETIC, LAND-SURVEYING, ETC. 

Sandhurst College Astronomy and Geodesy. 

Practical Astronomy and Geodesy : including the Projections of the Sphere and 
Spherical Trigonometry. For the use of the Royal Military College, Sand- 
hurst. By John Narrien, F.R.S. & R.A.S. Professor of Mathematics, &c. 
in the Institution. 8vo. 14s. bound. 

Sandhurst College Trigonometry. 

Plain Trigonometry and Mensuration. By W. Scott, Esq. A.M. and F.R.A.S. 
8vo. 9s. 6d. bound. 

Sandhurst College Elements of Euclid. 

Elements of Geometry : consisting of the first four, and the sixth, Books of 
Euclid, chiefly from the Text of Dr. Robert Simson ; with the principal 
Theorems in Proportion, and a Course of Practical Geometry on the Ground. 
Also, Four Tracts relating to Circles, Planes, and Solids ; with one on 
Spherical Geometry. By John Narrien, F.R.S. and R.A.S. 8vo. 10s. 6d. bd. 

Sandhurst College Analytical Geometry. 

Analytical Geometry : with the Poperties of Conic Sections : and an Appen- 
dix, containing a Tract on Descriptive Geometry. For the use of the Royals, 
Military College, Sandhurst. By J. Narrien, F.R.S. and R.A.S. 6vo. 8s. 6d. 

Sandhurst College Arithmetic and Algebra. 

Elements of Arithmetic and Algebra. By W. Scott, Esq. A.M. and F.R.A.S. j 
Second Mathematical Professor in the Institution. 8vo. 16s. bound. 

Professor Thomson’s Elementary Algebra. 

An Elementary Treatise on Algebra, Theoretical and Practical. Bv James 
Thomson, LL.D. Professor of Mathematics in the University of Glasgow. 

3d Edition. 12mo. 5s. cloth. 

* »• A Key to this work is in the press. 
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Nesbit’s Mensuration, and Key. ; 

A Treatise on Practical Mensuration * containing the most approved Methods of | 
drawing Geometrical Figures; Mensuration of Superficies, Land Surveying ; . 
Mensuration of Solids ; the Use of the Carpenter's Rule ; Timber Measure, Ac. i 
By A. Nzsbit. 13th Edition. 12mo. with 300 Woodcuts. 6s. bound. 

Ext. 7th Edition. 12mo. 6s bound. 

Nesbit’s Land Surveying. 

A Complete Treatise on Practical Land Surveying. By A. Nssbit. 7th Edition. 
8vo. with Plates, Woodcuts, and Field-book, 12s. boards. 

Crocker’s Land Surveying. 

Crocker’s Elements of Land Surveying. New Edition, corrected throughout, 
and considerably improved and modernised, by T. G. Bont, Land-Surveyor. 
Bristol. To which are added. Tables of Six-figure Logarithms, superintended 
by Richard Farley, ofthe Nautical Almanac Establishment. Post 8vo. with 
Plans, Field-book, Ac. 12s. cloth. 

Farley’s Six-Figure Logarithms. 

Tables of Six-figure Logarithms; containing the Logarithms of Numbers from 
1 to 10,000, and of Sines and Tangents for every Minute of the Quadrant and 
every Six Seconds of the first Two Degrees : with a Table of Constants, and 
Formulse for the Solution of Plane and Spherical Triangles. Superintended by 
Richard Farley. Post 8vo. 4s. 6d. 

I Illustrations of Practical Mechanics. 

By the Rev. H. Moseley, M. A. Professor of Natural Philosophy and Astronomy 
in King’s College, London. 2d Edition. Fcp. 8vo. with numerous Woodcuts, 

8s. cloth. 

Tate’s Exercises on Mechanics and Natural Phi- 
losophy ; or, an easy introduction to Engineering ; containing various Applica- 
tions of the Principle of Work : the Theory of the Steam Engine with Simple 
Machines ; Theorems and Problems on Accumulated Work, Ac. By Thomas 
Tate, Mathematical Master of the National Society’s Training College, 
Battersea. New Edition. Fcp. 8vo. 2s. cloth. • 

Tate’s Treatise on the First Principles of Arithmetic, 

after the method of Pestalozzi. Designed for the use of Teachers and Monitors 
in Elementary Schools. By Thomas. Tate, Mathematical Master of the 
National Society’s Training Institution, Battersea. 12mo. Is. sewed. 

Keith on the Globes, and Key. 

A New Treatise on the Use of the Globes ; or, a Phllosopnical View of the Earth 
and Heavens: comprehending an Account of the Figure, Magnitude, and 
Motion of the Earth: with the Natural Changea of its Surface, caused by 
Floods, Earthquakes, Ac. By Thomas Keith. New Edition, improved, by 
J. Row both am, and W. H. Prior. 12mo. with 7 Plates. 6s. fid. bound. 

Key, by Prior, revised by J.Rowbotham, 12mo. 2s. fid. cloth. 

| Tate’s Algebra made Easy. 

i Algebra made Easy. By Thomab Tatr, Mathematical Master of the National 
Society’s Training College, Battersea. 12mo. 2a. cloth. 

Keith’s Trigonometry. 

^ An Introduction to the Theory and Practice of Plane and Spherical Trigonometry , 

I and the Stereographic Projection of the Sphere, including the Theory of Navi- 

S ation ; comprehending a variety of Rules, Formulc, Aw. with their Practical 
pplications. By Thomas Keith. 7th Edition, corrected by 8. Matkard. 
j 8vo. 14s. doth. 

The Ladies’ Complete Arithmetician ; 

Or, Conversational Arithmetic. In which all the Rules are explained in Easy 
and Familiar Language. To which is added, a short History if the Coinage ; 
with Tables of the Weights and Measures of the Ancients. By Mrs. Henry 
Ayres. 2d Edition. 12mo. 5s. cloth. 

*,* Key to the Second Edition. 12mo. 3e. doth. 
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Taylor’s Arithmetic, and Key. 

The Arithmetician's Guide ; or, a complete Exercise Book : for Public Schools 
and Private Teachers. By W. Tailor. New Edition. 12mo. 2s. 6d. bound. 
Key to the same. By W. H. White, of the Commercial and Mathematical 
School, Bedford. 12mo. 4s. bound. 

Molineux’s Arithmetic, and Key. 

An Introduction to Practical Arithmetic ; in Two Parts : with various Notes, and 
occasional Directions for the use of Learners. By T. Mounecx, many years 
Teacher of Accounts and the Mathematics in 'Macclesfield. In Two Parts. 
Part 1. 12mo. 2s. 6d. bound. — Part 2. 12mo. 2s. fid. bound. 

Key to Part 1, fid. — Key to Part 2, fid . 

Hall’s Key to Molineux’s Arithmetic, Part I. 

12mo. 3s. bound. 

Simson’s Euclid (the Standard Editions). 

Simson's Elements of Euclid (Library Edition) ; viz. the First Six Books, toge- 
ther with the Eleventh and Twelfth ; also the Book of Euclid’s Data, with 
the Elements of Plane and Spherical Trigonometry ; and a Treatise on the 
Construction of the Trigonometrical Canon. By the Rev. A. Robertson , D.D. 
F.R.S. 25th Edition, revised and corrected by S. Maynard. 8vo. tts. bound. 
Simson’s Flements of Euclid (School Edition) ; viz. the First Six Books, together 
with the Eleventh and Twelfth. Printed, with a few variations and additional 
references, from the Text of Dr. Simson. New Edition, revised and corrected 
by S. Maynard. 18mo. 5s. bound. 

Simson’s Elements of Euclid (Symbolically Arranged) : edited, in the Svmboli- 
cal form, by the Rev. R. Blakelock, M.A. late Fellow and Assistant Tutor of 
Catherine Hall, Cambridge. New Edition. 18mo. 6s. cloth. 

Joycete Arithmetic, and Key. 

A System of Practical Arithmetic, applicable to the present state of Trade and 
Money Transactions : illustrated by numerous Examples under each Rule. By 
the Rev. J. Joyce. New Edition, corrected and improved by S. Maynard. 
12mo. 3s. bound. 

Key ; containing Solutions and Answers to all the Questions in the work. New 
Edition, corrected and enlarged by S. Maynard. 18mo. 3s. bound. 

1 Walkingame’s Arithmetic and Key, by Crosby. 

’ The Tutor’s Assistant ; being a Compendium of Arithmetic, and a complete 
Question Book ; containing Arithmetic in Whole Numbers, Vulgar Fractions, 
Decimals, Duodecimals, the Mensuration of Ciicles, a Collection of Questions. 
&c. By Francis Walkinoamb. A New Edition, corrected by T. Crosby. 
12mo. 28. cloth. 

Crosby’s Key to Walkingame’s Arithmetic. 

New Edition, carefully revised by S. Maynard. 12mo. 3s. fid. cloth. 

Morrison’s Book-Keeping, and Forms. 

The Elements of Book-keeping, by Single and Double Entry ; comprising several 
Sets of Books, arranged accoiding to Present Practice, and designed for the use 
of Schools. By James Morrison, Accountant. New Edition, considerably 
improved. 8vo. 8s. half-bound. 

Sets of Blank Books, ruled to correspond with the Four Sets contained in the 
above work : Set A, Single Entry, 3s ; Set B, Double Entry, 9s.; Set C, Com- 
mission Trade, 12s. ; Set D, Partnership Concerns, 4s. fid. 

Morrison’s Commercial Arithmetic, and Key. 

A Concise System of Commercial Arithmetic. Bv J. Morrison, Accountant. 

New Edition, revised and improved. 12mo. 4s. 6a. bound. 

Key. 3d Edition, corrected and improved by S. Maynard, Editor of “ Keith’s 
Mathematical Works.” 12mo.8a. bound. 

Nesbit’s Arithmetic, and Key. 

A Treatise on Practical Arithmetic. By A. Nesbit. 3d Edition. 12mo.5e.bd. 
A Key to the same. 12mo. 8s. bound. 

Part II. of Nesbit’s Practical Arithmetic. 12mo. 7s bd. bound. 

Key to part II. 12mo. 7s. bound. 
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Peschel’s Elements of Physics. 

The Elements of Physics. By C. F. Peschel, Principal of the Royal Military 
College, Dresden. Translated from the German, with Notes, by E. West. 
3 vols. fcp. 8vo. with Woodcuts and Diagrams, 21s. cloth. 

I Part 1. The Physics of Ponderable Bodies. Fcp. 8vo. 7s. 6d cl. 
Separately ^ Part 2. Imponderable Bodies (Light, Heat, Magnetism, Elec- 
( tricity, and Electro-Dynamics). 2 rob. fcp. 8ro. 13s. 6d. cloth. 

Mr. Gower’s Scientific Phenomena of Domestic Life, 

Familiarly explained. 2d Edition. Fcp. 8ro. with woodcuts, 5e cloth. 

Contents: — 1. The Bedroom; 2. The Breakfast Parlour; 3. The Morning 
Walk; 4. The Kitchen ; 5. The Study; 6. The Summer’s Evening ; 7. Lati- 
tude ; 8. Longitude ; 9. The Sea Shore. 

Mrs. Lee’s Natural History for Schools. 

Elements of Natural History, for the use of Schools and Young Persons ; com- 
prising the Principles of Classification, interspersed with amusing and in- 
structive Original Accounts of the most remarkable Animals. By Mrs. Lee. 
12mo. with 35 Woodcuts, 7s. 6d. bound. 


WORKS FOR YOUNG PEOPLE, BY MRS. MARCET. 

Spelling Book : The Mother’s First Book: 

Containing Reading made Easy, and the Spelling Book. New Edition. 
12mo. with Woodcuts, Is. 6d. cloth. 

Willy’s Grammar : 

Interspersed with Stories, and intended for the use of Young Boys. New 
Edition. 18mo. 2s. 6d. cloth. 

Mary’s Grammar : 

Interspersed with Stories, and intended for the use of Girls. New Edition. 
18mo. 3s. 6d. half-bound. 

The Game of Grammar : 

With a Book of Conversations, shewing the Rules of the Game, and affording 
Examples of the manner of playing at it. In a varnished box, or done up as a 
post 8vo. volume, 86. I 

Conversations on Language, for Children. 

New Edition. 18mo. 4s. 6d. cloth. 

Lessons on Animals, Vegetables, and Minerals. 

New Edition. 18mo* 2s. cloth. 

Conversations on Land and Water. 

New Edition, revised and corrected. Fcp. 8vo. with a coloured Map, 3s. 6d. 

Conversations on Chemistry. 

New Edition, revised, corrected, enlarged, and improved. 2 vob. fcp. 8vo. 
14s. cloth. 

Conversations on Natural Philosophy. 

New Edition. Fcp. 8vo. with 23 Plates, 10s. 6d. cloth. 

Conversations on Vegetable Physiology. 

New Edition. Fcp. 8vo. with four Plates, 9s. cloth. 

Conversations on Political Economy. 

New Edition. Fcp. 8vo. 7s. 6d. cloth. 

Conversations on the History of England. 

For the Use of Children. New Edition, with continuation to the Reign of 
George III. 18mo. 5s. cloth. 
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GEOGRAPHY AND ATLASES. 

Dr. Butler’s Ancient and Modern Geography. 

A Sketch of Ancient and Modern Geography. By Samuel Butler, D.D. late 
Bishop of Lichfield, formerly Head Master of Shrewsbury School. New Edition, 
revised by his Son. 8vo. 9s. boards ; bound in roan, 10s. 

Dr. Butler’s Ancient and Modern Atlases. 

An Atlas of Modern Geography ; consisting of Twenty-three Coloured Maps, from 
a new and corrected set of plates: with a complete Index. New Edition. 
8vo. 12s. half bound. 

An Atlas of Ancient Geography; consisting of Twenty-two Coloured Maps, 
with a complete Accentuated Index. New Edition, corrected. 8vo. 12s. half- 
bound. 

A General Atlas of Ancient and Modern Geography ; consisting of Forty-five 
coloured Maps, and Indices. New Edition, corrected. 4to. 24s. half-bound. 

The. Latitude and Longitude are given in the Indices. 

Abridgment of Butler’s Geography. 

An Abridgment of Bishop Butler’s Modem and Ancient Geography : arranged in 
the form of Question and Answer, for the use of Beginners. By Mart 
Cunningham. 3d Edition. Fcp. 8vo. 2s. cloth. i 

Dr. Butler’s Geographical Copy Books. 

Outline Geographical Copy-Books, Ancient and Modem : with the Lines of Lati- 
tude and Longitude only, for the Pupil to fill up, and designed to accompany 
the above. 4to. each 4s. ; or together, sewed, 7s. 6d. 

The Geography of Palestine and the Holy Land, 

Including Phoenicia and Philistia: with a Description of the Towns and 
Places in Asia Minor visited by the Apostles. By w. M'Leod, Head Master 
of the Model School, Royal Military Asylum, Chelsea ; late Master of the 
Model School, Battersea. 12mo. [In the press. 

Goldsmith’s Popular Geography. 

Geography on a Popular Plan. New Edit, including Extracts from recent V oyages 
and Travels, with Engravings, Maps, &c. By Rev. J . Goldsmith. 12mo. 14s. bd. 

Dowling’s Introduction to Goldsmith’s Geography. 

Introduction to Goldsmith’s Grammar of Geography : for the use of Junior Pupils. 

By J; Dowling. NewEdition. 18mo. 9d. sewed. 

By the same Author, 

Five Hundred Questions on the Maps in Goldsmith’s Grammar of Geography. 
New Edition. 18mo. 8d. — Key, 9d. 

Goldsmith’s Geography Improved. 

Grammar of General Geography : for the Use of Schools and Young Persons. 

By the Rev. J. Goldsmith. New Edition, improved. Revised throughout and 
corrected by Hugh Murray, Esq. Royal 18mo. with New Views, Maps, &c. 

3s. 6d. bound. — kBY,9d. sewed. j 

Mangnall’s Geography, revised. 

A Compendium of Geography; for the use of Schools, Private Families, &c. By 
R. Mangnall. A new Edition, revised and corrected throughout. 12mo. 

78. 6d. bound. 

Hartley’s Geography, and Outlines. I 

Geography for Youth. By the Rev. J. Hartley. New Edit, (the 8th), containing ' 
the latest Changes. 12mo. 4s. 6d. bound. — By the same Author, | 

Outlines of Geography : the First Course for Children. New Edit. 18mo. 9d. sd. j 


THE FRENCH LANGUAGE. 

Chambaud’s Grammar of the French Tongue : | 

With a Preface, containing an Essay on the proper Method of Teaching and I 
Learning that Language. Revised and corrected agreeably to the Dictionary I 
of the French Academy, by M. Des Cariiires. 8vo. 5s. 6d. bound. J 
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New Modem French Reading Book for School * and Young Per tone. 

Moreeaux Choisis des Auteurs Modernes, 

A 1’ usage de la Jeunesse. By F. Rowan. With a Vocabulary of the New and 
I Difficult Word* and Idiomatic Phrases adopted in Modern French Literature. 
Foolscap 6 vo. [Just ready. 

*,* The chief object of this volume is to offer the means of making the youth 
of England acquainted with the French language, as it is spoken in the pre- 
sent day, and as it is presented in the works of the modern authors of France, 
without the risk of sullying the mind of the young reader by an introduc- 
tion to such scenes and principles as but too often disgrace the pages of writers 
who would be an honour to humanity were their moral qualities but equal to 
their genius. 

The second object is to facilitate the task of the teacher, by endeavouring to ren- 
der the work attractive in the eyes of the pupil: and such selections have 
therefore been made as will, it is Hoped, be interesting and entertaining to the 
young reader, while, at the same time, they will prove worthy specimens of 
the peculiar style of their respective autnors, and sufficiently demonstrate the 
great idiomatic revolution which has taken place in the 'French language 
within the last quarter of a century. 

Hamel’s French Grammar and Exercises, by Lambert. 

Hamel’s French Grammar and Exercises. A New Edition, in one volume. 
Carefully corrected, greatly improved, enlarged, and re-arranged, By N. 
Lambert. 12mo. 5s. 6d. bound. 

Hamel’s French Grammar. — (The Original Edition.) 

A New Universal French Grammar ; being an accurate System of French Acci- 
dence and Syntax. By N. Hamel. New Edit, improved. 12mo. 4s. bound. 

Hamel’s French Exercises, Key, and Questions. 

French Grammatical Exercises. By N. H amel. New Edition, carefully revised 
and greatly improved. 12mo. 4s. bound. 

Ket, 12mo. 38. bound. — Questions, with Key, 9d. sewed. 

Hamel’s World in Miniature. 

The World in Miniature; containing a faithful Account of the Situation, Extent, 
Productions, Government, Population, Manners, Curiosities, &c. of the different 
Countries of the World : for Translation into French. By N. H amel. New 
Edition, corrected and brought down to the present time. 12mo. 4s. 6d. bd. 

Tardy’s French Dictionary, improved by Tarver. 

Tardy's F.xplanatory Pronouncing Dictionary of the French Language, in 
French and English; wherein the exact Sound of every Syllable is distinctly 
marked, according to the method adopted in Walker’s Pronuncing Dic- 
tionary. To which are prefixed, the Principles of the French Pronun- 
ciation, &c. New Edition, carefully corrected and improved, and enlarged, 
by the introduction of many new Words. By J. C. J. Tarver, French 
Master, Eton. 12mo. [Just ready. 

Dr.Wanostrocht’s Grammar of theFrench Language: 

With practical exercises. 20th Edition, revised by J. C. J. Tarver, French Master, 
Eton. 12mo. 4s. bound. * 

New editions of Dr. Wanostrocht’s other elementary works and school editiona 
of classical writers : — 

1. French Vocabulary. 12mo. 3s. bd. 8. French and English Dialogues. 

2. T616maque. 12mo. 4s. 6d. bd 12mo. 2s. bd. 

3. Rc$ueil Choisi. 12mo. 3s bd. 9. Liturgie dc L’Eglise Anglaise. 

4. Secuel to ditto. 12mo. 4s. bd. 32mo. 4s. bd. 

5. Numa Pompilius. 12mo. 4s. bd. 10. Key to the Grammar, by Ventouil- 

6. Gil Bias. 12mo. 5s. bd. lac. 12mo. 3s. bd. 

7. Livie des Enfants. 12mo. 2s. bd. 

THE ENGLISH LANGUAGE. 

Grammars, Beading Books , and Miscellaneous Works. 

The Modern Poelical Speaker: 

A Collection of Pieces adapted for Recitation, carefully selected from the 
English Poets of the Nineteenth Century. By Mrs Paliiser. Dedicated, by 
permission, to the Right Hon. the Dowager Lady Lyttelton. 12mo. 6s. bound. 
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Sewell: The New Speaker and Holiday Task-Book. ! 

Selected from classical Greek. Latin, and English writers: — Domosthenes, I 
Thucydides, Homer, Sophocles, Cicero, Livy, Virgil, Lucretius, Shakspeare, | 
Milton, Buike, Bacon, &c. By the Rev. W. Sewell, B.D. Fellow and Tutor i 
of Exeter College, Oxford. 12nio. 6s. bound. 

" The compiler has throughout confined himself to old and acknowledged 
standard writers. The English prose is chiefly from Burke and Barrow. The 
English portion is a vast improvement upon the old * Speaker.’ "With regard 
to the learned languages, the boy must be well grounded and pretty far ad- 
vanced. to enter with spirit into the passages given from 'I hue \d ides and 
Plato : but this is rather an argument in its favour. It is a new feature, that 
there are a few extracts from St. Chrysostom. The moral aim of the book is 
excellent The compiler has in his choice restricted himself to 4 passages 
which contain, not merely exhibitions of passion or eloquence, but those | 
kinds of sentiments which might be easily felt and appreciated by the young 
mind properly cultivated, and those truths which are most required to be 
impressed upon the young without touching immediately upon religion, or { 
descending into the ordinary conventional te ching of morality, which too 
often encourages a kind of cant.’ Upon the whole we beg to recommend this 
\ as a manly and scholarlike book, happily selected, carefully edited, and well* 

printed .”— English Journal of Education. i 

, Maunders Universal Class-Book : 

A New Series of Reading Lessons (original and selected) for Every Day in the 
Year: each Lesson recording some important Event m General History, Bio- 
| graph y, Ac., or detailing, in familiar language, interesting facts in Science. 

[ with Questions for Examination. By Samuel Maunder, Author of 44 The 

Treasury of Knowledge,” Ac. New Edition, revised. 12mo. 6s. bound. j 

I Mrs. Felix Summerly’s Mother’s Primer. j 

The Mother’s Primer. A Little Child’s First Steps in many ways. By Mrs. Felix 
Summerly. Fcp.8vo. printed in Colours, with a Frontispiece drawn on Zinc 
by William Mulready, R.A. Is. sewed. 

The Rev. J. Pycroft’s Course of English Reading. 

i A course of English Reading adapted to every Taste and Capacity : with Anec- 
dotes of Men of Genius. By the Rev. James Py croft, B.A., Author of 44 Latin 
Grammar Practice,” &c. Fcp. Bvo. 6s. 6d. cloth. 

j The Debater : 

Being a series of complete Debates, Outlines of Debates, and Questions for 
I Discussion : with ample References to the best Sources of Information on 
I each particular Topic. By Frederic Rowton, Fcp. 8vo. 6s. cloth. j 

Lindley Murray’s Works. I 

* # « The latest and only Genuine Editions, with the Adthor’s final ] 
Corrections and improvements. 

1. First Book for Children. 18mo. 6d. 12. Lecteur Frangois. 12mo. 6s. 

2. English Spelling-Book. 18mo. 18d. 13. Library Edition of Grammar, Exer- I 

3. Introduction to the English Reader. cises, and Key. 2 vols. 8vo. 21s. ; 

12mo. 2s. 6d. ; 

4. The English Reader. 12mo. 3s. 6d. First Lessons in English Grammar \ 

5. Sequel to ditto. 12mo. 4s. 6d. New edit, revisml and enlarged. 

6. English Grammar. 12ino. 3s. 6d. 18mo. 9d. , 

I 7. English Grammar abridged. Grammatical Questions, adapted to 

j 18mo. Is. the Grammar of Lindley Murray : , 

8. English Exercises. 12mo. 2s. with Notes. By C Bradley. 

9. Key to Exercises. 12mo. 2s. A.M. 12ino 2s. 6d. 

i 10. Exercises and Key. In 1 vol. 3s. 6d. Enlarged Edit, of Murray's Abridged 

11. Introduction au Lecteur Frangois, English Grammar, oy Dr. Giles. 

12mo. 3s. 6d. 18mo. Is. 6d. 

Mavor’s Spelling Book. ' 

The English Spelling-Book : accompanied by a Progressive Series of easv and 
familiar Lessons: intended as an Introduction to the Reading and Spelling of 
the English Language. By Dr. Mavor. 460th Edition, with various revisions 
and improvements of Dr. Mavor. 12mo. with Frontispiece, and 44 Wood 
' Engravings, Is. 6d. bound. 

| Carpenter’s Spelling-Book. 

| The Scholar’s Spelling Assistant; wherein the Words are arranged according te 
their principles of Accentuation. By T. Carpenter. New Edition, corrected 
throughout. 12mo. Is. 6d. bound. I 
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Progressive Exercises in English Composition. 

By the Rev. R. G. Parker, A.M. 15th Edition. 12mo, Is. 6d. cloth. 

Walker’s Dictionary Remodelled. 

Walker’s Pronouncing Dictionary of the English Language, adapted to the 
present state of Literature and Science. By B. H. Smart. Second Edition. 
To which are now added, an Enlarged Etymological Index, and a Supplement, 
containing nearly Three Thousand Words not included in the previous edition 
of the Dictionary. 8vo. 15s. cloth. 

The Supplement, with the Etymological Index, may be had separately. 

8vo. 3s. 6d. sewed. 


Walker’s Dictionary Epitomised. 

Walker’s Pronouncing Dictionary of the English Language, Epitomised on a 
plan which allows of full Definitions to the leading Words, and large additions 
to the Terms of Modern Science : with a Key to the Pronunciation of Greek, 
Latin, and Scripture Proper Names. By B. H. Smart. New Edition. 
16mo. 7s. 6d. cloth. 

Graham’s Art of English Composition. 

English ; or. The Art of Composition explained in a series of Instructions and 
Examples. By G. F. Graham. 2d Edition, revised and corrected. Fcp. 8vo. 

7s. cloth. 

Graham’s Helps to English Grammar. 

Helps to English Grammar ; or, Easy Exercises for Young Children Illustrated 
by Engravings on Wood. By G. ‘F. Graham. 2d Edition. 12mo. 3s. cloth. 

English Synonymes classified and explained : 

With Practical Exercises, designed for Schools and Private Tuition. By ! 
G. F. Graham. Fcp. 8vo. 7s. cloth. j 


| Aikin’s Poetry for Children. 

I Poetry for Children ; consisting of Selections of easy and interesting Pieces from 
the best Poets, interspersed with Original Pieces. By Miss Aikin. New Edition. 

I 18mo. with Frontispiece, 2s. cloth. 

( Lady Fitzroy’s Scriptural Conversations. 

- Scriptural Conversations between Charles and his Mother. By Lady Charles 
Fitzroy. Fcp. 8vo. 4s. 6d. cloth. 

j Maunder’ s Popular Treasuries. 

i 1 The Treasury of Knowledge, and Library of Reference : a Compendium of 
| Universal Knowledge. 

1 2. The Scientific and Literary Treasury : a copious Popular Encyclopaedia of 

! the Belles-Lettres. 

I 3 The Biographical Treasury : a Dictionary of Universal Biography ; com- 
prising above 12,000 Memoirs. 

4. The Historical Treasury: an Outline of Universal History; separate His- 
tories of every Nation. 

*,* New Editions, corrected and enlarged, price 10s. each work, fcp. 8vo. cloth ; 
or 128. bound in "embossed roan. 


Works by Prof. Robert Sullivan, A.M. T.C.D. of the 
Education Board , Dublin . 


1 1. Geography Generalised. 

New Edition. 12mo. 2s. 

2. Introduction to Geogra- 

phy New Edition. 18mo. Is. 

3. Dictionary of Deriva- 

tions. New Edition. 12mo. 

3s. 6d. 

4. The Spelling-book Super- 

seded. New Edition. 18mo. 

Is. 4d. 


5. English Grammar Sim- 

plified. New Edition. 18mo. 8d. 

6. Lectures on Popular 

Education. 12mo. 2s. 6d. 

7. Outlineof theMethodsof 

Teaching in the National Model 
Schools, Ireland. 18mo. 6d. 

8. School Dictionary of the 

English Language. 

[In the press. 
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Wilsonand Ogilvy, Skinner Street, Snowhill, London. 
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